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American automotive engineers 
were confronted with problems that 


seemed almost impossible of solution. 


The fact that those problems have 


been and are being solved is eternal 


T THE OUTBREAK of this war, 


tribute to the courage of those men 


—the kind of courage that won’t say 


‘ 


‘can’t.”’ 


America owes them more than most 
of us realize—because the complete 
story must not yet be told. But the 


day will come when it can be told. 


THE PERFECT CIRCLE COMPANIES, HAGERSTOWN, 
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Then the entire nation will be as 


proud of its automotive engineers as 


privilege of close association with them. 
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Means and Ends 


HERE is often a noticeable lack 

of permanency about objectives 
atHained by people who flaunt the 
theory that “the end justifies the 
means. 


High level employment attained 
by producing needed goods and 
services spawns seeds of stability; 
attained by leaf-raking and boon- 
doggling it breeds the fungus of its 
own decay. A conference decision 
high-pressured by coloring or unfair 
selection of facts has a way of bog- 
ging down in subsequent operation. 
Executive power gained by stealing 
credit for achievements of subordi- 
nates constantly quivers on foun- 
dation of sand, 


We know one young man whose 
progress in his company was rapid 
up to a place of considerable ex- 
ecutive responsibility. He finally 
quit and went elsewhere because his 
boss had consistently praised and 
advanced him for achievements 
which the man himself thought of 
ittle value and because his most im- 
portant contributions never evoked 
understanding or appreciation. 


Groups in which decision -has 
come about by actual meeting of 
minds are likely to be strong on fol- 
low-through. Where decision has 
been brought about by domination 
of a single personality, the group is 
only a little stronger in action than 
that single personality. 


The wise leader often will relax 
Pressure to permit a group de- 
cision to come about rather than 
gain time by insisting on bringing it 
about, 


, Machiavelli and more modern 
smoothies" notwithstanding, the 
means used to gain an end makes 
a very great deal of difference. 


SAE Journal, April, 1944 


Cooperation for Security in Wartime 
Producing Mutual Benefits for Peace 


TRANGE bedfellows are found within 

the armed forces of both the United 
Nations and Axis, indicating that war, 
man’s most combative activity, may produce 
amazing cooperation. Similarly, mechanized 
war unites for patriotic endeavor the com- 
petitive elements of manufacturing indus- 
tries. In both cases thought prevails that 
temporary sacrifice of individualism is the 
cheap price of group security. 

There are those who say the post-war will 
find this cooperative spirit perpetuated. They 
see competition for business keener than 
ever, but also a fence separating the sales 
arena from large areas of mutual interest, 
fertile for cooperation, and economically 
tilled for mutual peacetime benefits. 

Preview of possibilities, as related to 
technological cooperation for mutual im- 
provement of commonly used materials, such 
as steel, will be presented in May SAE 
Journal. W. P. Eddy, Jr., materials engi- 
neer, Pratt & Whitney, will review the 
effects of wartime metallurgical progress on 
future steels. He will indicate what hap- 
pens—and what can happen—when com- 
petitive barriers are leveled to permit free 
interchange of technical information between 
companies and between industries. 

Mr. Eddy will list some‘ of the benefits of 
putting, instead of knocking, heads to- 
gether, such as: 

® Fatigue endurance of parts improved 
by increasing steel hardness beyond limits 
previously thought practicable. 


® Weights reduced, performances im- 
proved, by distinguishing between needs for 


toughness, high elastic limits, ultimate 
strength. 
® Lower alloy and carbon steels fre 


quently — and economically — replacing deep 
hardened high-alloys for some stressed parts. 


® Fatigue life extended by avoiding 
stress Concentrations, using shot-peening and 
other applications of compressive stress to 
surfaces. 


®@ Principles and rules of annealing postu- 
lated for precision, with operating time and 
costs reduced, machinability improved, new 
applications developed. 


® Application of known principles of 
steel melting and deoxidation, flow of molten 
metals, phenomena, radiographic 
techniques, effecting improvements in steel 
castings, reducing costs, saving metals, di 
versifying applications. 


cooling 


® Welding progressed from art to science 
by trading data, with large financial savings 


in assembling operations, and indications 


that wartime all-welded ships and tanks are 
predecessors of peacetime all-welded trans- 
portation equipment, machinery, and _ struc- 
tures. 

© Cooperative development of precise 
evaluation of alloying elements assuring con- 
servation of alloys, more intelligent specifi- 
cation of materials, more economical selec- 
tion of steels. 

® Hardenability made so useful an index 
that, once steelmakers develop adequate con- 
trols and consumers recognize satisfactory 
ranges, hardenability specifications _ will 
parallel chemical composition. 

@ “Needled steels,” still experimental, 
producing startling savings in alloying ele 
ments, permitting use of low-alloy and car- 
bon steels for high production parts. 

® Adoption and use of “National 
Emergency” steels conserving alloys and 
materials, simplifying requirements, expe- 
diting and augmenting production. 


Air Carriers Must Rely 
On Speed to Compete in 
Post-War Transportation 


AN’S adventure with air transport al 
ready shows signs of threatening to re- 
vise some of his ideas of 
There are 


transportation 
indications that air 
transport planes not only must, but will, 
rely upon 


economics. 
speed to gain competitive ad- 
Also, thers 
speed reputedly 
is costly, the faster a transport plane delivers 
its cargo the lower the ton-mile cost — within 
limits, of course. 


vantage over surface transport. 
are indications that, while 


Such ideas contribute enlivening contro- 
versial touches to air transportation eco 
nomics and to airline operating theories. 
Why prolong the last 250 miles of a 1500 
mile flight when the plane can land the 
sooner? Why risk weather conditions and 
other operating hazards by observing con 
stant-speed techniques? Why penalize a 
flight crew with complicated cruising con 
trols? 

In May SAE Journal |. G. Borger, of Pan 
American Airways System, gives his answer 
to some of these questions. Mr 
say that since 


Borger will 
speed can be designed into 
planes and planes can be operated at speed 
air transport should take advantage of speed 
to meet intensified post-war competition by 
surface transport, which is itself becoming 
speed conscious 
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News About May SAE Jour;.,/ Article 











POST-WAR MOTOR FUEL 
PICTURE CONFUSED BY 
CONFLICTING FACTORS 


ROLIFIC of conjecture are post-war motor 

fuels. For purposes of argument also they 
offer delightfully satisfactory issues meces- 
sarily based upon presumptive reasoning, 
circumstantial evidence, personal theories 
and preferences, the course of war, and 
other vagaries. 

Since the post-war is a definite date on no 
calendar, and in the interim both engines 
and fuels may undergo extensive changes, 
the tide of debate can flow to please the 
pros and ebb to satisfy the cons, making 
everybody happy at some time or other. 

May SAE Journal will present an article 
by T. H. Risk, of Ethyl Corporation’s Tech- 
nical Service Department, which will cast 
light, with little heat, on the whole subject. 


Simplified Flying Chart 
Will Hold Plane on Beam 
Of Maximum Fuel Economy 


ONG-DISTANCE air transportation, now 

changing from pre-war dream into post- 
war engineering project, already is creating 
problems which the war period is affording 
time to solve. Among them is fuel 
economy, which contributes to the difference 
between red and black on balance sheets, 
and promises to be a pertinent factor when 
competition again enlivens the airways. 

Development of airplane power control 
methods has facilitated the application of 
ways and means of governing fuel consump- 
tion. Maximum, and even extreme, fuel 
economy now is possible. By balancing the 
characteristics of ship, wing, and engine and 
propeller, the pilot of a properly designed 
plane can get on the beam of fuel economy 
and produce maximum ground miles per 
gallon. 

May SAE Journal will present an article 
by Frank B. Lary, of Wright Aeronautical 
Corp., on this subject. He will discuss 
analysis and control of long-range cruising 
which, by definition, means obtaining max- 
imum ground miles per gallon of fuel. 


Army ''Duck'' Heralds Vehicular Progres, 





Global use of all-welded “Duck” by U. S. Army in severest service is developing 

experience data which will accelerate design and production of peacetime all- 

welded transportation equipment, machines, and structures. (See "Cooperation fo; 
Security in Wartime Producing Mutual Benefits for Peace," p. i!) 





Navy Dieselization Program Primed for 
Additional “Engineering Impossibilities” 


ge of news of naval operations in 
World War II is the amazing story of 
diesel-engine progress, well worth reading 
for current interest, future implications, and 
thrills. 

Current interest may be measured by 
Navy dieselization to the extent of more 
than 12,000,000 hp driving everything that 
floats from tugboats to battlewagons as 
against a meager 150,000 hp pushing a few 
submarines at the end of World War I. 

Future implications aplenty are to be 
found in highly satisfactory wartime experi- 
ence with multiple diesels and _ indirect 
drives in Navy ships operated by farm-boy 
crews thousands of miles from home ports 
under extreme service conditions. 

The thrills are offered by engineering 
opportunities to solve a few technical prob- 
lems, break a number of production bottle 
necks, and find the key to a new power- 
plant. 

This story, expertly spun in the best tra 


WRIGHT MEDALLIST DEVELOPS FORMULAS FOR 
MEASURING RELATIVE STABILITY OF PLANES 


IND tunnel tests have facilitated the de- 

velopment of formulas by which the 
relative stability of new aircraft may be 
ascertained and their tendencies to roll, yaw, 
or pitch measured with accuracy. 

The formulas are based upon the concept 
of additional apparent mass, or the field of 
energy which a body in motion creates about 
itself and which is governed by its shape, it 
will be explained in May SAE Journal by 
C. E. Pappas, of Republic Aviation Corp. 
Mr. Pappas’ technical treatise, “The Deter- 
mination of Fuselage Moments,” has won 
for him the SAE Wright Brothers Medal, 
annually awarded for the best SAE meeting 
paper on aerodynamics, structural theory, 
aircraft design, or construction. 

Mr. Pappas will say that since the size, 


momentum, and kinetic energy both of the 
longitudinal and transverse additional ap- 
parent mass are measurable, it is possible to 
establish theoretical coefficients and to indi- 
cate the changes in these coefficients when 
boundary layer, interference, and turbulence 
effects are considered. 

The data will be described as applying to 
radial and liquid-cooled engine installations, 
and as adapted to determining the pitching 
and yawing moments of engine nacelles on 
multi-engine planes. While data do not al- 
low for canopies, gun turrets, underslung 
ducts, and other features of military planes, 
Mr. Pappas will suggest that the resulting 
changes in yawing or pitching moments may 
be approximated, or written off as negligible. 


12 


dition of nautical yarns, yet savored wit 
engineering substantiation, will be told in 
May SAE Journal by Capt. Lisle F. Small, 
of the U. S. Navy’s Bureau of Ships. He 
writes authoritatively, as director of th 
Bureau’s Internal Combustion Engine Se- 
tion ever since Vice-Admiral S. M. Robinson 
in 1932 simultaneously wangled an appro 
priation from Congress, convinced the Nav 
it needed a high-speed diesel, and talked ; 
worried diesel industry out of depression 
doldrums and into essential research. 

Capt. Small will describe how the Nav 
has cut the knots of engineering contro- 
versies to employ both two- and four-cycle 
diesels and to apply as many as 40 pistons 
to the tough job of swinging propeller 
Much, once cataloged as impossible, or in- 
advisable, has been and is being done, he 
will say, listing among the “engineering in- 
possibilities” already accomplished — such 
undertakings as use of multiple engine 
geared drives, welded steel construction, and 
mass production, 


i 
Port Dimensions Affect 
Aircraft-Engine Design 


REA of temptation to let well enough 

alone surrounds the inlet and exhaust 
ports of aircraft engines. Any revision o! 
port dimensions necessitates cylinder-head 
modification, which is in the nature of 
major change. 

Selection of proper port dimensions, how 
ever, is a factor affecting performance fe- 
quirements and durability, it will be 
plained in May SAE Journal by Vincent © 
Young, chief engineer, Wilcox-Rich Division 
Eaton Manufacturing Co. 

Mr. Young will suggest as an immediate 
engineering need the establishing of some 
basic constant to simplify the problem of 
determining proper dimensions. 


SAE Journal, April, | 944 
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The “One-Unit’’ System OFFERS 
MANY OUTSTANDING ADVANTAGES 


The Hydrovac Vacuum Power Braking unit 
combines into one compact assembly a hy- 
draulically actuated vacuum control valve, a 
tandem-piston power cylinder and a hydrau- 
lic cylinder. This simpler system brings a new 
standard of safety to heavy hauling and offers 
unequalled ease of installation either as orig- 
inal equipment or as a replacement. It is but 
one of many Bendix peacetime products which 
are being further improved while serving on 
military vehicles and which will be available 


for civilian transportation when peace is won. 
*Trademark of Bendix Aviation Corporation 




















Physical effort on the brake pedal 
hydraulically actuates the valve 
which controls the vacuum power 
cylinder. The power cylinder acts 
upon the Hydrovac hydraulic cyl- 
inder, providing ample hydraulic 
power for full brake application. 


@ Simplified Installation 


@ No external levers or moving 
parts 


@Can be located practically 
anywhere on vehicle 


@The ideal combination of 
physical control and power 
braking 


@ Safer — physical actuation is 
unimpaired in the event the 
power system fails due to acci- 
dental damage 
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| BENDIX PRODUCTS DIVISION OF BENDIX AVIATION CORPORATION © SOUTH BEND, INDIANA 
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of after-the-war car construc- 
tions. 


The most candice revela- ie 
tions about “The World of To- 


morrow, he shows, are coming 
from stylists through magazine 
and newspaper articles; state- 
ments by manufacturers them- 
selves have been remarkably 
sober and practical. 

Then he analyzes feature by 
feature and material ma- 
terial the realistic possibilities’ 


and opportunities for maga 


ment which exist in the years 
immediately following resump- 
tion of passenger car produc. 


tion, 
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by Edgard C. DeSmet 


Executive Engineer 
Willys-Overiand Motors, Inc. 


URING prolonged periods of national emergency such as created by 

a major war, many new discoveries are made in constructive as well 
as in destructive fields. We find, however, that the discoveries of man 
kind can be put to use in many different channels and that they can all 
be made to contribute ultimately to the welfare, progress, and happiness 
of humanity. 

It is, therefore, safe to say that many new products and many new 
processes will be offered for public consumption after the war and that 
some of these will be of such magnitude that they will materially affect 
our everyday way of living. 

Due to the restrictions of military censorship the public has only been 
partially informed regarding the nature and advantages of these new 
products. In some rare instances the announcements are being made by 
the manufacturers themselves; and it is to be noted that théir statements 
are remarkably sober and practical, tor they have no doubt, been care 
fully weighed and analyzed before release. 

On the contrary, the most frequent and most spectacular revelations 
about the “World of Tomorrow” or about “The Shape of Things to 
Come,” are being made by our so-called “industrial designers and 
stylists” through the medium of national newspapers or magazine 
articles. 

In keeping with the designers’ activities in the automotive industry 
during the pre-war days, it is indeed significant that the great majority 
of these proposed post-war miracles will be applicable to the transporta 
tion industry. Indeed, more has been written about the post-war auto 
mobile than about all the other types of products and appliances together. 

A typical article on the post-war automobile invariably includes one 
or more illustrations of a superstreamlined vehicle, a cross between an 
oversized beetle and a traveling show case, the product of the artist’s 
fertile brain and of his versatile and carefree airbrush, which is supposed 
to carry the reader’s imagination beyond the physical realm of earthly 
things. Even though the writer may have buried somewhere in his 
article some cautious statement regarding the age or period in which his 
creation may actually come to pass, the designs and illustrations of the 
ultimate car are inevitably displayed most prominently, thus leaving 
their permanent mark on the minds of the casual readers and passersby, 
who are unquestionably in the greatest majority. 

The name of the writer is most always prominently displayed along 
with a list of his other accomplishments so that the entire article resolves 
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itself to a self-advertisement by the stylist rather than an 
announcement and description of a new product. 

The obvious reason is that the stylist has no actual 
physical product to sell. He merely sells talismans and 
magic carpets in the form of beautiful pictures at fanciful 
prices. He has a remarkable dislike for details of construc- 
tion, a definite aversion to production problems, and a 
superb contempt for anything pertaining to money or cost, 
with the obvious exception of his own fee “for services 
rendered.” 

The creator of a new product is not the wishful thinker 
nor the waver of the magic wand. If an artist painted a 
picture showing a bouquet of blue and green roses, he 
would, no doubt, show great originality, but the fact that 
he thought about blue roses before anyone else did does 
not make him a great floriculturist unless he can follow up 
his jdea and produce such a flower in real life. We would 
not want to go on record and state that Leonardo da Vinci 
invented the helicopter, nor that Jules Verne originated the 
submarine, even though they left definite evidence of 
preliminary conception of such devices. If we think that 
way, we may as well get ready now and prepare a special 
niche in the Hall of Fame for the creators of Flash Gordon 
and Superman. 


® Scientists Real Creators 


The real creators are the scientists who, by tedious ex- 
perimentation and research, discover how to harness the 
forces .of nature and how to convert our basic elements 
into commercial products. Once the product is found and 
its properties are established in the laboratory, the list of 
applications and uses becomes perfectly obvious and in- 
dustry does the rest. 

Still, it must be said that the designer, as a member of 
the research organization, performs a definitely useful func- 
tion. He stirs the imagination and introduces new lines 
of thought. It is, therefore, true that many manufacturers 
have a number of designers on their own staff and the 
products of that department in the form of sketches and 
color drawings are substantially the same as those offered 
to the trade by the independent stylists. 

The important point is, however, that those drawings 
are not glorified nor publicized; they are not being peddled 
to the management nor to the nontechnical members of 
the board; they are not being published in newspapers and 
magazines with glowing promises to the public of a myth- 
ical product to be sold at ridiculously low cost, and offering 
many miraculous features and fairy tale performance. 

On the contrary, when the time comes for surveying the 
work of the art department, the most promising drawings 
are carefully sifted out by the engineers and they are re- 
turned once more to the artists for revision and for toning 
down to practical lines, within commercial possibilities, 
with the inevitable result that the final creation instead of 
being a total stranger from a new world looked upon with 
awe and mystery, now appears very much more familiar 
and will in reality be much more wholesome and more 
inviting to the prospective purchasers and users of the 
automobile. 

It is for that reason that engineers are sometimes de- 
nounced as narrow-minded ultraconservatives, entirely de- 
void of vision and progressiveness, while the manufac- 
turers are also being accused of retarding progress by 
holding back the production of allegedly fully developed 
innovations amd improvements. 






It is a known fact that it is quite easy to design anj 
build a car which will attract so much attention tha ‘ 
will stop traffic on the street and will capitalize the atten, 
tion of the entire automobile show. But it is also known 
that the average American, while being very much inte. 
ested in discussing a new sensation, will back away .from 
it and will purchase for his own use a more conseryatiy, 
car, thus leaving the risks of the so-called first-year exper 
mental period to his neighbors, with the inevitable resy); 
that very few such cars are ever sold at any price. 

Statistics show that 20 years ago there were nearly 29, 
different kinds and makes of automobiles on the marker 
Today we can only enumerate 19 makes being built by , 
different manufacturers and it is indeed a very significan 
fact that the list of survivors does not include any of the 
so-called leaders and progressives. They apparently spen: 
all their energies and resources on costly overhead, includ 
ing designing, engineering, and tooling, but were not abl 
to overcome the cautious attitude of the public and jt; 
aversion toward anything radically new whenever its own 
personal pocketbook is concerned. They witnessed the 
adoption of most of their own pioneered ideas by the mor 
conservative concerns at some future time, but even then 
were they unable to hold their own against competitive 
advertising and high-pressure salesmanship. 

This brings us right to the very fundamental factor 
which will govern post-war industry just as it governed 
pre-war activities and as it will definitely continue to go 
ern production of goods and materials for all time to com: 
That factor is cost. 

The day after Victory Day will mark the return to peac: 
but will also mark the return to private competitive busi 
ness and enterprise. Regardless of the average citizen's 
social or financial status, cost will still be the predominant 
factor in the development of any successful product. 

The automobile manufacturers are basically not produc 
ers but users of goods. With very few exceptions they do 
not make steel, aluminum, glass, plastics, fabrics, or paint. 
They merely select from the list of materials which are 
being made available to them by the basic producers. This 
selection is naturally based on the various properties of the 
materials as offered and also on their respective cost. No 
material will be used in large-quantity production unless 
it be fully certified by its producer and unless its cost be 
made comparable to other materials performing similar 
functions. y 






m Public Desires Dominant 


The American public will not pay excessive premiums 
for intangible features and questionable improvements. 
Neither will it be willing to sacrifice pragticability, safety, 
and fundamental habits and standards haus sake of ful 
filling the predictions of untimely prophets 

Enough has been said regarding what will constitute 
the imaginary post-war automobile. We have chosen as 
the subject of this paper a sober discussion of the practical 
post-war car, in direct contrast with current fantastic pre- 
dictions. We will not try to tell you any more about what 
the post-war automobile will be like, but will instead con- 
fine our remarks to what type of car cannot, in our opinion, 
be made acceptable to the motorist nor can be economically 
produced by the manufacturer. 

We will examine the status of major allied industries 
and analyze various available materials from the stand: 
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point of «daptability to large-quantity automobile produc- 
competitive basis. 


yon on 
We w | confine our survey to those basic materials en- 
ering into body construction, which have figured most 


sominestly in post-war predictions. 


s Aluminum Body 


As a basic material, we find that the cost of any suitable 
aluminum alloy is much higher than body steel. Present 
sheet prices call for an average of 30c per lb for aluminum, 
yainst 3¢ per lb for steel, or about 10 to 1. Considering 
an approximate saving in weight of one pound for each 
sound of aluminum used, when comparing parts of equal 
srength, we still have an unfavorable cost ratio of 5 to 1 
ior a given fabricated assembly. Undoubtedly, the price 
of aluminum will be lower after the war due to the tre- 
mendous expansion of manufacturing facilities, but it must 
be remembered that production of steel has also increased 
considerably and that no matter what happens, steel as a 
raw material will always be far cheaper than aluminum. 
Even if we adopt secondary aluminum for the majority of 
our body parts and are able to realize thus a total reduc- 
ion of 50% in the present cost of aluminum, and if we 
discount the possibility of any reduction in the price of 
seel, the final cost ratio for a given assembly would still be 

2, to 1 in favor of steel. 

It should be understood that this penalty is taken di- 
rectly on the raw material as we would purchase it before 
any fabrication or assembly. When considering these ad- 
ditional operations, we will find that such penalty is con 
siderably increased due to several factors which all tend 
to reduce the output of aluminum parts in comparison 
with the normal production of steel stampings. 

Aluminum alloys cannot be formed and drawn to the 
same degree as steel, and their adoption would require a 
major revision in design of the bodies as at present de- 
veloped for steel construction. Curves and contours would 
nave to be minimized and the depth of the draws reduced 
to conform with the physical limitations of the aluminum. 

Parts would also have to be simplified by the elimination 
of sharp corners, and of integral complex flanges. This 
would necessarily reinstate a great number of minor in- 
dividual parts, such as small brackets and reinforcements, 
which had been gradually eliminated, by combination, on 
steel bodies but which would now resuscitate former sub- 
assembly problems and labor costs. 

While it may be possible to fabricate a set of body panels 
and parts generally similar to present design standards by 
using some of the newer aluminum alloys, the additional 
operations in the drawing process, plus necessary anneal- 
ing and heat-treat, would ~sduce the output to such an 
extent as to make them entirely impractical for large- 
quantity production and definitely out of line for competi- 
tive marketing. 

The modern steel body is assembled almost entirely by 
spot welding. The application of this highly efficient 
procedure to aluminum brings in a lot of new factors: 

Aluminum spot welding is much slower and a lot more 
exacting. The shape of the electrodes, the intensity of 
the welding current, the pressure and timing of the 
mechanisms holding the parts while being welded, must 
all be held to more accurate limitations and demand a 
much higher degree of control. 
_ If aluminum bodies are adopted, the service man will 
have to acquire an entirely new technique and new equip- 
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ment will also be required. In most cases, repairs will be 
quite impossible and new parts will have to be installed, 
thereby increasing the service cost to the car owner far 
beyond present standards. 

In view of the above, it seems that, in the event we de- 
cide that the saving in weight is of primary importance 
and that the basic cost penalty of aluminum over steel is 
not objectionable, we would find that from a practical 
manufacturing standpoint, we could best take advantage 
of such substitution by adopting aluminum, not for the 
body and sheet-metal parts, but for chassis parts such as 
castings, forgings, and chassis members, where the weight 
concentration is greatest and fabrication methods would 
not be materially affected by the change in material. 

Considering now the plywood body: 


The development of plywood structures for major air 
craft units and subassemblies has attracted a great deal of 
well-deserved attention. 


At present, many of the leading manufacturers of wood 
products are fabricated plywood structures for the aircraft 
industry. They are producing major subassemblies such 
as wings, fuselages, and tail surfaces, for modern training 
and combat planes, following rigid Government specifica- 
tions and designs. 

The various laminated wood parts and assemblies cover 
a very wide dimensional range, depending upon their re- 
spective functions and stress requirements. Single sheet 
sizes are almost unlimited, running as high as 50 ft and 
more. Individual thicknesses vary from 0.015 to ¥ in. and 
these are used to build up the laminated assemblies to an 
overall thickness varying from 1/16 to 6 in. and more. 
The variety of usable kinds of lumber includes spruce, 
birch, mahogany, poplar, and walnut. Balsam and fir are 
also used for nonlaminated parts such as fillers and 
stringers. 


In all cases, a plastic resin glue is used; in fact, the recent 
development of such truly remarkable bonding medium, 
totally impervious to moisture and decay, is chiefly respon- 
sible for the rebirth of laminated wood as an acceptable 
material for aircraft construction. 


uw Lamination Process Old 


The lamination process itself conforms fundamentally 
to age-old practice. Various layers or plies are coated with 
glue on all contacting sides, generally by spraying or by 
passing them through rollers; they are piled up or “stacked” 
with the grains running in alternate directions. The 
stacks are then placed in presses between heated forms, 
with suitable pressure provided to hold the laminations 
to the desired shape during the gluing process. Pressures 
vary from 50 to 250 psi and the drying or curing cycle 
requires from 14 to 50 min or more, depending upon the 
thickness of the laminated assemblies and the intensity and 
type of heat used for drying. 


The air throughout the plant is kept at very high hu- 
midity at all times to prevent cracking and splitting of 
individual plies in handling, stacking, and fabrication. 

The one outstanding fact, which is also the greatest lim- 
iting factor in the fabrication of formed plywood parts, is 
that so far no one has yet been able to “stretch” wood. 
This means that practical forming, using uniform sheets 
for the plies, is confined to single-curvature surfaces often 
called “wrapped” surfaces, thus limiting designers as well 
as manufacturers to very simple formations and shapes. 
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However, more complicated parts can be made by fol- 
lowing a much more intricate process requiring the build- 
ing up of individual diagonal cross plies onto or into pre- 
determined male or female forms. In this procedure, each 
layer is composed of a great number of narrow strips or 
lattices supplemented by hand-trimmed and _hand-fitted 
wedge-shaped fillers. This requires very great skill on the 
part of the operator and demands much more time for 
loading the form, all of which items are, of course, re 
flected in a tremendously increased cost. 

For parts requiring a very smooth finish, a special cotton 
fabric is used for the outer ply, thereby covering up the 
numerous joints and irregularities in the surface and in- 


cidentally contributing further to the quality and strength 
of the finished panel. 


= Plywood Advances 


The advances made in plywood construction as outlined 
above, are without doubt, most outstanding, thanks to the 
development of the new bonding medium, which elimi- 
nates all screws and nails from the entire assembly. When 
comparing this type of construction to standard aluminum- 
alloy aircraft designs, there is no question that the plywood 
cesign is far simpler and makes possible great savings in 
critical materials, man-hours, and cost. This is, of course,due 
to extreme complication of metal aircraft construction which 
has never been designed for high-quantity production. 

If, on the other hand, we attempt to make a similar 
comparison between plywood construction and modern 
automobile design, we find that plywood is at a very dis- 


tinct disadvantage in man-hours and cost. Automobile 


body’ structural design has been refined to such a point 
where a minimum number of individual stampings are 
necessary to make a complete assembly. Plant equipment 
makes it possible to fabricate those individual stampings at 
far greater speed than is possible with wood laminations; 
also, in ordinary times, the steel itself will be much easier 
to get, and at far lower cost, than the various types of 
wood required for adequate fabrication. 

If plywood construction were used on automobiles, we 
would have to abide by the severe limitations pointed out 
in the previous paragraphs. This means first of all, that 
our designers would have to confine themselves to much 
simpler shapes and surfaces. Serious problems would also 
be connected with the assembly of the various units of the 
bedy to each other as well as to the auxiliary parts, and also 
the mounting of those units to the main chassis structure. 

The question of service and repairs in the field on ply- 
wood bodies and parts would be even more complicated 
than most of us realize. In fact, no reasonable suggestion 
has been advanced so far by any one in the industry. A 
new technique and all new equipment would have to be 
developed. Dealers and service stations would have to 
train new personnel, and it is very questionable that even 
with the best of help and equipment, any complex surfaces 
such as are found on automobiles may be patched any- 
where near satisfaction. 


At any rate, the cost of such repairs would be extremely 
high and the owner’s car would be tied up for far greater 
periods than are now required for adequate servicing of 
sheet-steel bodies and parts. 

In regard to the plastic body: 


No other term has been abused quite as much as the 
word “plastics.” 







When this new industry became of age and i: became 
quite obvious that plastics were to assume a ; rmanen, 
function in our everyday way of living, the desisners lost 
no time in capitalizing on the public-appeal possibilities o 
this new magic material. 

The average human mind has a distinct aversion to any. 
thing it does not understand; it prefers simplicity and gen 
eralities, and here at last was a product whose properties 
supplied all the answers. Indeed, we were told that this 
material could be made out of almost anything from beans 
to coal, or from any surplus stock we may happen to haye 
lying around; that it could be molded to any shape, in any 
finish, in any color, and presumably to any size; and tha 
it could be made to replace metal, wood, rubber, glass, and 
even fabrics. In fact, there seemed to be no reason why 
everything from fountain pens to bombers could not be 
made out of plastics. 


Since the parts were to be made in molds and since the 
material itself seemed to possess the combined properties 
and advantages of all other substances, .it seemed logical 
to say that it must be possible to combine all the old com 
ponent parts into one single mass and thus make the 
plastic replicas in one piece, by one simple operation. 

Such is the line of reasoning which has been fostered and 
kindled by the irresponsible press agents, and it is only 
natural that the automobile be chosen as the major subject 
for such fantastic predictions. What could, indeed, be 
simpler than a plastic automobile body in one piece with 
fenders and all, created in a matter of seconds and coming 
cout of its mold practically all ready for the road. 

The fact is, that the one-piece all-plastic automobile body 
is definitely out of the question, since it has been estab 
lished that the production of pure homogeneous masses o! 
plastic material is only acceptable, when confined to com 
paratively small, nonfunctional and nonstressed parts. 


= Properties of Plastics 


In looking over the numerous varieties of plastics de 
veloped so far, we find that, as a whole, they all have many 
remarkable individual properties, but also many distinct 
shortcomings, and that so far no one plastic has yet been 
developed which possesses all the qualities and none of the 
faults. The most common disadvantages are: brittleness, 
distortion under various atmospheric conditions, and ex 
cessive cost; and these factors are the ones directly respon 
sible for the dimensional limitations imposed upon homo 
geneous plastic parts in industry. 


We do know, however, that the manufacturing 0! 
larger parts has been under serious consideration for some 
time by the plastic industry and that a great deal of 
progress has been made along those lines. 

In such cases, a filler has been used in combination with 
a plastic bonding medium or binder. The filler serves 4 
double purpose by reducing the amount of plastic material 
required and thereby lowering the cost, and also by con 
tributing very substantially to strength of finished parts. 

Various substances, such as ground wood, chopped 
fibers, paper, woven fabric, or plywood, may be used 4s 
fillers depending upon the requirements. When a ground 
filler is used, such as chopped wood or textile fibers, the 
filler is mixed with the plastic and molded as one com 
pound, and an additional layer of plastic is added on the 
outside surfaces to provide the finish coating. 
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When he filler is in the form of a sheet, such as paper, 
fabric, 0° plywood, the assembly must be laminated either 
in large °t sheets or in latticed layers, and the entire proc- 
ess is identical to the one previously described for plywood 
gructure’. In fact, it has been found that for maximum 
ficiency at lowest cost, plywood as a filler was best suited 


for all around purposes. 

At present, the chances for manufacturjng, on a produc 
tion basis, entire automobile bodies of laminated plastics 
of any kind are still very remote. 

Curved windshields and side lights: 

A definite design characteristic of the much publicized 
futuristic car is the display of a wide expanse of curved 
iransparent material to take the place of the conventional 
door and window glasses and also a bulbous bay-window- 
type windshield extending in one piece all around and over 
the driver and the front-seat passengers. Some times this 
transparent material is extended into the top and it has 
even been suggested that the entire upper structure of the 
car could be made of one single piece of shaped glass or 
transparent plastic material. 

Let us first donsider the possibilities of curved glass: 


It has been established by the glass manufacturers that 
fat plate glass provides maximum clarity of image and 
freedom from distortion, and any departure from a flat sur- 
face results in reduction of important optical properties. 

When an object is viewed through curved glass, a dis- 
tortion is produced because the front and back surfaces 
of the glass are not parallel at the points where light rays 
enter and emerge from the glass. The shift of visual rays 
and resultant displacement of the image is proportional to 
the distance between the glass and. the object; it also 
increases as the angle of incidence becomes greater. 


In night driving, all points of concentrated light, such as 
street lights and headlights of approaching cars, when 
viewed through a sheet of formed glass, appear in multiple 
vets, each light resulting in two, three, and sometimes more 
subsidiary reflected images of graduated intensity, which 
seem to travel upon the curved surface along distorted 
paths, as the car approaches the original sources of illumi- 
nation. Curved glass has also been found to be astigmatic, 
depending again upon the amount of curvature and the 
angle of incidence of the visual rays. 


Since the human eye automatically compensates for these 
defects and since the amount of compensation required 
varies continually as one looks through different areas of 
the curved glass, the inevitable effect on the passengers is 
a distinct feeling of eye strain and fatigue, which is of 
course most apparent at night. 

Experiments have shown that a glass having a 60-in. 
uniform bending radius and mounted at an agle of 45 deg, 
represents the extreme condition which is acceptable for 
commercial use in automobile windshields and side lights. 
The curvature must be uniform, of cylindrical shape, and 
with the axis of the cylinder in a vertical position. 

\ny deviation from these limitations, such as excessive 
angularity, smaller bending radii, compound curvatures, 
or even cylindrical bends about a horizontal axis, will em- 
phasize the optical defects and physical disadvantages of 
the glass and will make the car so equipped entirely unfit 
tor comfortable and safe operation on the highway. 

In regard to clear plastic enclosures: 

First of all, the optical qualities of clear plastic materials 
are far inferior to those of plate glass. It has indeed been 
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recognized that the best flat sheet of transparent plastic that 
can be molded on a commercial basis, is optically worse 
than the cheapest kind of window glass. When molded 
into curved shapes, the optical conditions become impos- 
sible, and all that has been said about the unfavorable 
properties of curved glass can be repeated on a magnified 
scale for curved plastics. 

Another major shortcoming of the clear plastics is their 
low factor of surface hardness in comparison with glass; 
they are subject to abrasion and surface scratches even 
under normal conditions. The simple operation of wiping 
off road dust with an ordinary cloth, or the action of the 
windshield wiper operating over the usual amount of dust 
deposited on the car or in suspension in rain water, will 
leave very definite marks which will multiply from day to 
day, until the material has lost most of its transparency. 
In night driving, each one of these numerous hair scratches 
creates its own individual refraction problems, with the 
result that every one of the points of concentrated light 
and their subsidiary reflections now appear to have halos 
and look like so many moons in a foggy sky. If the con- 
dition becomes extreme, the halos expand and overlap 
until they cover the entire surface and the material must be 
replaced for lack of visibility. 

We have been told that surface scratches can be removed 
from plastic materials and that the transparency of the 
material can be restored successfully by buffing and polish 
ing. This can indeed be done if the scratches are not too 
numerous nor too deep, but it must be remembered that 
the buffing operation which obliterates the scratch does so 
by removing some of the material adjacent to the scratch, 
thereby creating a new surface cavity, resulting in more. 
pronounced visual distortions in that area, and this new 
defect is just as bad or worse than the scratch itself. 

From a structural standpoint, we know that the all- 
curved plastic upper-structures and enclosures, while being 
shatterproof, would not be any stronger than glass of 
similar shape, and far less dependable in case of accident 
than the conventional steel and flat glass combination. 

From.a cost angle, we may state as a basic comparison, 
that at present a sheet of clear plastics, whether flat or 
curved, costs about twice as much as a corresponding 
amount of laminated safety plate glass of similar shape. 
Though we may anticipate a substantial price reduction of 
plastics after the war, we feel sure that glass will, for many 
years to come, retain its place in the industry as the most 
economical, efficient, and practical material for the tabrica 
tion of automobile windshields and standard enclosures. 

The last point to be considered is the general design and 
architecture of the car: 


The radical designs which are being submitted as post 
war cars show us that the front seat is to be moved still 
farther ahead than it was on the latest pre-war models. 
The front passengers will have to sit az least partly between 
the front wheels and in some instances directly above the 
front axle. In so doing, we will have to deny these front 
seat passengers all previous considerations because, accord 
ing to present standards, they will not only have lost all 
riding comfort, but will also have been deprived of a 
convenient means for entering and leaving the car. 

The position of the front wheels prevents the door from 
being moved forward along with the seat, so that the 
front-seat passengers will no longer be able to slide in and 
out of their seat as they did in the past. In fact, there 
will be no way for the front passengers to get to their 
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seats without being forced to take several steps inside the 
car. This will not be an easy matter, for when we con- 
sider the abbreviated headroom being provided in all mod- 
ern cars, this walk will be more like a crawl, and will cer- 
tainly not be enjoyed by prospective buyers of the new cars. 

We know that on some vehicles such as trucks, buses, 
transport planes, and even on one make of automobile, 
the driver’s seat has been placed away from the door, but, 
in each case, adequate headroom has been provided to 
permit the passengers entering or leaving the vehicle, to 
walk nearly in an upright position. The expert post-war 
designers are definitely not making allowances for such 
headroom requirements. 

Aside from the question of headroom, it would also be 
necessary to provide some means of access to the front seat, 
either by a center aisle located between individually divided 
seats, or by a clear passageway on either side. Many of 
the publicized sketches show a three- or even a four-pas- 
senger front seat without any passageway whatever and 
we are at a loss to visualize how the passengers can pos- 
sibly be expected to get to their seats. Even if we concede 
that they would be willing to climb over the backs of the 
unoccupied seats when folded down, we wonder how the 
last passenger would manage to get in at all, and it would 
certainly be even more interesting to see a demonstration 
in reverse showing what kind of a contortionist’s trick 
would have to be performed, by the first one desiring to 
leave such a crowded compartment. 

Some designers have recognized this problem, and have 
confined the capacity of the front seat to two passengers 
with a center aisle. Others show a single driver’s seat lo- 
cated in the center of the job. However, any such variation 
reduces the passenger-carrying capacity of the vehicle, un- 
less a third seat is provided in the rear, and, in this case, 
we would find that it would be necessary to lengthen the 
car beyond all practical limitations of wheelbase, overall 
length, weight, and cost. 

The extreme forward position of the front-seat pas- 
sengers presents another very serious mechanical problem, 
namely, the overall width of the car. 

At present, with a conventional 56-in. front-axle tread 
and 27-in. O.D. tires, the clearance between the front 
wheels when fully cramped, is approximately 32 in.; this 
is not enough for two passengers and could only accom- 
modate a single seat with access passageway. When the 
front wheels are fully covered up with bumpers all around 
as shown on most of the proposed: designs, the overall 
width of such a car becomes about 86-in., which is about 
16-in. wider than the average conventional pre-war job. 


Now if we decided to preserve our present three-pas- 
senger front seat and move it between the front wheels, 
we would have to adopt a front-axle tread of 82 in. and 
an overall fender width of 94 in. with exposed wheels or 
about 110 in. (a little over 9 ft) with wheel covers. The 
tragic side of this picture is that if we were induced to buy 
such a car and drove it home, we could not pass any other 
car of similar size on the average city street with safety, 
and if we did manage to reach home, we could not get the 
car in our garage due to its excessive width. 

Ever since the first sketch of the “teardrop” car was 
macle, about 15 years ago, we have heard a lot about mov- 
ing the engine to the rear. This again is a feature which 
has been advocated by the stylists for no good reason at 
all, except that it fits into the “teardrop” silhouette. The 
possibilities of this proposal have been thoroughly investi- 






gated by the majority of the automobile Manu: acturers 
but so far no sound functional argument in favo; of such 
rearrangement has been advanced by any of the teciinicians 

In reality, the only practical reason we may possibly 
have for moving the engine to the rear of the car, would 
be to move the passengers all the way forward and we 
already know all about that. 

Even if we find some practical answers to the previous), 
outlined complications arising from such a design, we 
would also have to give serious consideration to an impor. 
tant psychological problem, before such a car could be of. 
fered to the public. It would, indeed, be interesting to 
know what the average motorist’s mental reaction would 
be if and when he takes out the new car for a trial run 
and finds himself sitting right out in front going 80-9 
mph, with 95% of the weight of the car behind him, and 
no apparent forward protection other than a front bumper 
and a glass or plastic bay window. 

Only a few years ago, we would not have dared to offer 
to’ the motorist a car which did not have both front fend 
ers in full view of the driver. This was a very sensible 
provision, but in those days the designers dictated longer 
and higher hoods, and regardless of the fact that they 
represented a definite waste in material, an actual reduc 
tion in engine accessibility and a serious restriction to Vision 
and safety, we all ended up by driving cars with the engine 
compartment large enough to accommodate three power 
plants, but which on the surface satisfied our ego for the 
possession of large, powerful-looking automobiles. 

We have grown attached to long high cowls and hoods; 
they give us a feeling of importance and immunity. 
Though they restrict our vision, we have gradually learned 
to operate our automobiles with comparative safety. 

There is no question in anyone’s mind but that it would 
be equally possible, by a similar process of evolution, 
gradually to move the passengers to the front of the car, 
and to get the driver accustomed to that new position; 
but, contrary to the designer’s predictions, we feel that if 
this is done at all, the transition will have to be very cau 
tious and very slow, and that it will take the concerted 
efforts of all the sales departments of the entire industry 
over a great many years, gradually to lead the public into 
universal acceptance of such an automobile. 

We believe that it is unfair and unwise to lead the public 
into believing that the day after Victory Day or very soon 
thereafter, they can be assured of entirely new products, 
nossessing miraculous features, at ridiculously low prices. 

We may find that a consumer’s mind which has been 
misled by such unsound predictions may show a definite 
reluctance toward the purchase of the immediate post-war 
products. If that occurs, and we all decide to wait for 
the fanciful magazine prophecies to reach our retail shelves 
and showrooms, we may look forward to a lengthy period 
of disorganization and confusion which may well develop 
into a national calamity. 

We hope that our remarks may help to dispel some of 
these public hallucinations, and that they may induce our 
stylists and designers into tempering their individual am- 
bitions and bending all their efforts toward the conception 
and development of the all-important, really practical con 
sumer’s goods. Only in this way will they be able to lend 
any appreciable assistance in the tremendous task of stabil 
izing our social and economic lives and guiding our be- 
lcved country through the many dangers and uncertainties 
of the post-war readjustment period. 
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National Meetings 
AERONAUTIC, April 5-7, Hotel New Yorker, New York 
DIESEL-F&L, May 17-18, Knickerbocker Hotel, Chicago 
WAR-MATERIEL, June 5-7, Book-Cadillac Hotel, Detroit 
T&M, June 28-29, Bellevue-Stratford Hotel, Philadelphia 
WEST COAST T&M, Aug. 24-25, Multnomah Hotel, Portland 
TRACTOR, Sept. 13-15, Schroeder Hotel, Milwaukee 
AIRCRAFT ENGRG. & PROD. & ENGINEERING DISPLAY, Oct. 5-7, 


Biltmore Hotel, Los Angeles 


FUELS & LUBRICANTS, Nov. 9-10, Mayo Hotel, Tulsa 
AIR CARGO, Dec. 4-6, Knickerbocker Hotel, Chicago 


Baltimore — April 13 


Engineers Club: dinner 6:30 p.m. What's 
Cooking? —Jean Y. Ray, supervisor, automo- 
equipment, Virginia Electric & Power 


Buffalo — April 12 


Hotel Markeen; dinner 6:30 p.m. Pack- 


aging Machinery in War — E. G. Kuhn, vice- 
lent, Consolidated Packaging Machinery 
The Manufacture of Industrial Chain — 
phrey F. Parker, chief engineer, Co- 
bus McKinnon Chain Corp. Sound Film 
Materials of War. 


Canadian — April 20 


Prince Edward Hotel, Windsor, Ont.; 

nner 6:30 p.m. War As It Is Fought in the 
Near East—K. E. Stockeldach. technician, 
Ford Motor Co. 


Chicago — April 11 and 18 

April 11 — Knickerbocker Hotel, Chicago; 
inner 6:45 p.m. Brake Design Trends — 
Bryan E. House, chief engineer, Military 
Brake Engineering, Bendix Products Divi- 
on, Bendix Aviation Corp. 

April 18 — Turner Hall, South Bend, Ind.; 
linner 6:45 p.m. Brake Design Trends — 
Bryan E. House, chief engineer, Military 
Brake Engineering, Bendix Products Divi- 
ion, Bendix Aviation Corp. 


Cleveland — April 10 and 22 


April 10 —Cleveland Club; dinner 
Speaker and subject to be announced. 
Apnl 22— Annual Buffet Dinner 


Detroit ~ April 3 and 24 


Apnl 3—Rackham Educational Memorial; 
inner 6:30 p.m. The Future of Synthetic 
Rubber (Quantity Production—Its Use —- 
Present and Future) — F. B. Davis, chairman 
if the Board, U. S. Rubber Co. 

\pril 24 —Commodore Perry 

lo, Ohio; dinner 6:30 p.m. 
Helicopter — Col. H. F 
ing Division, Wright 
1 motion pictures. 


Metropolitan — April 20 and May 4 
ril 20 — Pennsylvania Hotel, New York: 
ting 7:30 p.m. Post-War Truck Design - 
nk Hawes, Dairymen’s 
Association. 
May 4—Pennsylvania Hotel, New 
ting 7:30 p.m. Aircraft meeting 


6:20 


Dance. 


Hotel, To 
Facts About 
Gregory, Engi 
Field. Tlustrated 
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Milwaukee — April 7 
Milwaukee 


p.m. 


Athletic Club; dinner 6:30 
Speaker and subject to be announced. 


Muskegon Group — April 27 


Occidental Hotel, Muskegon. Speaker and 
subject to be announced. 


New England — April 3 


Engineers Club, Boston; dinner 6:00 p.m 
War's Impact on Post-War Fuels and Lubri- 
cants — William S. James, chief engineer, 
Studebaker Corp., and _ president, SAE. 
Powerplant Problems in Personab Airplanes — 
Carl T. Doman, vice-president, chief engi 
neer, Aircooled Motors Corp. Guest — John 
A. C. Warner, secretary and general man 
ager, SAE. 


Northern California — April 11 


Engineers Club, San Francisco; dinner 
7:00 p.m. Modern Concepts of Motor Fuels 
— Grant M. Wheeler, research engineer, Tide 
Water Associated Oil Co. 


Northwest — April 7 


Gowman Hotel, Seattle; dinner 7:00 p.m 
Gasoline Turbines and Turbo-Superchargers 
—C. R. Plum, General Electric Co. represen- 
tative to Boeing Aircraft Co 


Oregon — Weekly Luncheons 


Every Friday, 12:00 noon at Irelands 
Lloyds Golf Course, Portland. 
Peoria — April 24 

Jefferson Hotel; dinner 6:30 p.m. Inter 


After the War- 
vice-president, Thompson 


national Transportation 
A. T. Colwell, 
Products, Inc. 


Philadelphia — April 12 


Engineers Club; dinner 6:30 p.m. Sub 
ject — Lubricants. Speaker to be announced 


St. Louis — April 11 


Forest Park Hotel; dinner 6:30 p.m. How 
Automotive Engines Are Rebuilt and War- 
time Material Problems — Earl Faerber, chief 
inspector of engine rebuilding, Sterling Alu 
minum Products Co. Chrome Plating Cyi- 
inders for Decreased Wear—B. A. Yates, 
chief metallurgist, McQuavy-Norris Manufac 
turing Co. 
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PITTSBURGH SECTION 


FIFTEENTH 
ANNIVERSARY MEETING 


April 25, 1944= University Club 





MORNING 
C. R. Noll, Chairman 


Tires 
—K. D. Smith, B. F. Goodrich Rubber 
Co. 
Aluminum — Its Alloys and Other Light 
Metals 


- Dr. P. V. Faragher, Aluminum Co. 
of America 


AFTERNOON 
S. Johnson, Jr., Chairman 


Fleet Operation 
-S. G. Page, Equitable Auto Co. 
Trucks 


-B. B. Bachman, Autocar Co. 


EVENING 
Dinner * * Informal 
A. J. Imblum, Chairman 


T&M in the SAE 
- W. S. James, president, SAE 
SAE Participation in the War 
- John A. C. Warner, secretary and 
general manager, SAE 
Post-War Passenger Car Design-A 
Symposium 
Experts: C. A. Chayne, Buick; Mau- 
rice Olley, British Ministry of 
Supply Mission; R. J. S. Pigott. 
Gulf Research & Development 
Co.; Max M. Roensch, Chrysler. 
Harold F. Blanchard, sponsor 


D. G. Roos, moderator 





Southern California — April 14 and 28 


April 14—San Diego Hotel, San 
Aircraft Accessories Meeting 

April 28 — Hollywood Roosevelt, Los An 
geles. Truck and Bus Meeting 


Diego 


Southern New England — April 4 


Hotel Bond, Hartford; dinner 6:30 p.m 
Speaker —W. L. Batt, vice-chairman, Wat 
Production Board. Guest of honor — William 
S. James, chief engineer, Studebaker Corp., 


and president, SAE. John A. C. Warner 
seeretary and general manager, SAF 
Washington — April 10 

Statler Hotel, Washington, D. C.; dinner 
7:00 p.m. History and Development of 
Modern Torpedoes—E. M. Seifert, Naval 
Torpedo Station, Alexandria, Va. Motion 
Picture 
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COLD STARTING 


Is Tough Arctic Problem 


by B. F. JONES and 
_R. L. WEIDER 
White Motor Co. 


= Philadelphia, Nov. 10 


(Excerpts from paper “Winterization of Mil- 
stary Combat, Transport, and Other-Purpose 
Vehicles’) 


ORKING on requests made through the 

Chief of Ordnance Office, the SAE Was 
Engineering Board established first a Cold 
Starting Committee. Late in 1942, when 
the Ordnance Department established plans 
for a winter camp in Canada and asked 
W.E.B. to cooperate, the Cold Starting Com- 
mittee was reorganized into the Cold Oper- 
ations Committee, and this was subdivided 
inte Steering and Camp Committees. 

When we say a vehicle has been winter 
ized, we mean a basic vehicle has been 
equipped, fitted and treated with certain aids 
which promote and produce the successful 
starting and operating of this vehicle in 
arctic climates. These aids have to be self 
contained and self-operative, for there is no 
warm garage handy. 


Must Be Simple 


The aids have to be simple of eperation, 
not visible from the air, not heard on the 
ground — since sound travels far in the arctic 
cold ~and cause no interference with radio. 
They must be capable of application in kit 
form to vehicles already in the field as well 
as to vehicles coming off the production 
line. In addition, there is the problem of 
standardization with regard to service and 
parts. The ideal winter aid is one which will 
start operating with the close of a switch or 
a pull on a lever when the driver parks or 
bivouacs a vehicle, and which will stay in 
operation until such time as the vehicle is 
called upon to run again. 


Cold starts were run until proof officers 
were satisfied that an aid functioned nrop 
erly on the vehicle to which it was applied. 
Road tests followed, plus cross-country runs. 
Warm-up and cool-down tests checked heat- 
ing characteristics. Traction tests were made. 
with various type tracks and tires. Materials 
were given exposure tests. A lubrication 
cabinet mounted outside disclosed interesting 
data on various lubricating oils, fuels and 
greases. Antifreeze solutions were tested for 
their effects on cooling systems. 


Some spe 
cific results were: 


1. Vehicles could be started in ambient 
temperatures down to —45 F when applied 
aids were properly used. 

2. Electrical equipment gave no particular 
trouble. 

3. Water, snow, and ice must be kept out 
of engine and heater fuel. All fuel must be 
filtered through chamois. 

4. Natural rubber was best, Buna syn 
thetics second. Tires made of these materials 
stand up well im cold weather. High flota 
tion desert-type tires give superior traction. 

5. Rubber tracks are superior to steel, giv 
ing better traction. 


4. Brakes caused no serious problems. Al- 


x * * Briefed from Paper, 
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cohol systems proved to be unnecessary in 
the dry air on air-brake jobs. 

7. More engines were ruined by towing 
to start than by low temperatures. 

8. Oil pour points could be lowered by 
using pour point depressants, but still had 
to be agitated frequently. 

g. Certain oils were more receptive to 
dilution, either by gasoline or fuel oil, cre- 
ating doubt in some minds as to the efficacy 
of dilution as an aid. 

10. Dilution tests provided inconclusive 
evidence whether dilution is harmful to en- 
gines. Engines that ran with dilution showed 
no trouble when torn down. 

11. Ventilation tests gave no conclusive 
evidence. 

12. High opening thermostats, 180 F, are 
best for winter operation. Winter fronts 
are necessary for good engine protection. 

13. Provision for warming the driver’s 
feet must be made in all vehicles. Air from 
a conventional hot water heater is satisfac- 
tory. 2 

14. Electric defrosters should be hooked 
up through the ignition switch. They 
should be used on both right and left sides 
of the windshield, with frost shields on side 
windows. 

15. Instrument panel controls should be 
designed for operation with boxing gloves — 
which are equivalent to gloves for arctic 
wear. 


16. Winterized canvas was flexible and 
workable at —4o F. 

17. Bourdon type gages have to be filled 
with gasoline and then plugged with grease 
at the end of the line, in some cases, to get 
successful operation. 

18. Oil bath cleaners are run without oil. 

19. Paints used on automotive equipment 
were found by panel tests to be satisfactory 
in subzero temperatures. 

20. Plastic used in cab windows became 
brittle and unsatisfactory at low tempera- 
tures. 

21. Illumination of instrument panels had 
to be improved so that it was possible to 
see them after looking across snow with 
the sun shining. 


Protection of Operators 

Operators also have to have sufficient pro 
tection. Woolen underclothing, goggles with 
dark lenses, and a fur hat or helmet with 
toque are essential. 

(The paper originally written contained a 
great deal of data that cannot be published 
at this time due to censorship limitations.) 


x * * 
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Wartime Cargo Plane 


Suggests Commercial 
Possibilities 


Douglas Aircraft Co. 
2 1944 Annual Meeting 


(Excerpts from a paper entitléd “Production 
Design Changes of the C-47 Airplane’ 


HE object of this paper is to compare de 

sign changes on the C-47 with the D¢ 
airplane. The C-47 was redesigned fron 
the DC-3 to meet various military carg 
requirements and to facilitate a higher rate 
of production. 

Wing Fuel Tanks —DC-3 wing fuel tank: 
were of the conventional welded aluminun 
type. The C-47 fuel tanks are made in tw 
halves and welded together by the carbor 
arc method. The upper half is made fror 
0.064 and the lower half from 0.072 35-0 
aluminum. These sheets are drawn to ; 
depth of 8 to 10 in. on the deep-draw pres 
and at the same time a go-deg flange ': 
formed around the open side of the tank 
These outstanding flanges are welded to- 
gether in the joining process. All of the 
tank fittings are welded on, except the large 
outlet casting, which is bolted on. 

Ring Joint in Fuselage — Originally, the 
tail end of the fuselage of the DC-3 ane 
early C-47 was joined to the main fuselage 
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RETRIEVABLE @ GL 


HE tactical military glider, a large aul 


craft weighing up to 18 tons fully loaded 
with a wing spread of from 80 to 120 ft 
is a recent innovation used for invasion pur 
poses. Its normal mission is to descene 
noiselessly behind the enemy's lines ane 
unload its cargo of troops or tactical weal 
ons. It was originally felt that such gliders 
would be abandoned upon completion ©! 
their mission; however, the “aerial pick-u 
technique has changed that, and gliders ca! 
now be picked up by their tow-planes fron 
fields altogether too small for the tow-plan¢ 
to land on; thus they can be used again ant 
equipment and troops can be displaced fror 
one target to another. This leads up to th: 
use for evacuation of casualties from sma 
obstacle-surrounded areas. 

The design of these gliders makes ther 
somewhat unsuitable for use as transpo 
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sructure by riveting staggered sheets and 
gringers together. The C-47 has a fuselage 
ioint, as shown in Fig. 1. The fuselage 
n each side of this joint has a built-in clos- 
ng ring; the final connection being made 
production line with bolts. Bolt 
holes are drilled in the rings before they are 
nstalled in the fuselage. Although there 
was an increase in weight of 27 lb for the 
ring joint, it is believed the savings in pro- 
duction and field repair time are worth the 
added weight. 

Fuselage Cargo Floor — Basically, the floor 
insists of corrugated aluminum-alloy sheet, 
supported from below by a series of beams 
running across the fuselage. The corruga- 
tions are 1% in. in depth and are made of 
040 24S-T Alclad. Since the floor has to 
withstand the heavy wheel loads of an en- 
gine crate dolly or small field guns, two 
tracks are built into the floor running 
engthwise of the cabin. These tracks con- 
sist of 0.064 24S-T Alclad flat strips at- 
tached to the tops of the corrugations by 
spot-welding. In regions of high local 
stresses, rivets are used instead of spot-weld- 
ing. Fittings are built into the floor for 
litter and cargo tie-downs. The flooring is 
removable, since it is attached to the beams 
by screws. 

Troop Benches —The C-47 troop benches 
are made in sections that seat from four to 
five men. The seat itself is merely a de- 
pression in the top of the bench: no 
cushions are provided. Each seat has a 
safety belt. When not in use, the benches 
an be folded back out of the way. The 
first benches were made of aluminum-alloy 
formed sheet. Later, in an effort to con- 
serve strategic materials, they were made of 














s Fig. | (right) - 
Fuselage ring joint 





m Fig. 2—Forged engine mount 


plywood. The wood benches were slightly 
neavier than the metal ones, the total in- 
crease in weight being about 6 Ib per air 
plane. 

Landing Gear Rear Brace Strut — The gas 
welded tubular rear brace strut that was 
used on the main landing gear of the DC-: 
has been redesigned into an assembly con- 
sisting of a tube and two forged halves for 
the C-47. This rear brace strut resembles a 
two-pronged pitchfork. The two forgings 
extend around the wheel to the axle, and a 
long flash-welded tube connects the forging: 
to the wing structure. The tube and forg 
ings are held together by bolts. The smal 
yoke forging on the end of the tube is at 
tached by flash-welding. 

Engine Mount —The DC-3 was equipped 
with the conventional welded steel tube en 
gine mount. The C-47 engine mount has a 
forged steel ring and forged yoke fittings 
for attachment to the firewall bulkhead 
(See Fig. 2.) Small steel fittings are flash 
welded to the ends of the tubes, and the 
entire structure is assembled by means of 
tension. bolts. The ring, which is made 
from either two or four forgings, is als 
held together by bolts. 

Flash-Welding — Flash-welding is use 
extensively on the C-47. Many parts that 


concluded on p. 26 





GLIDER IS CHANGING AIR STRATEGY 


vehicles in the commercial sense. They 
must have relatively low wing loading for 
w landing speed on well-nigh impossible 
terrain in the dark. They must be of sim- 
construction and must make use of non- 
trategic substitute materials. They must be 
capable of disassembly into 24-ft sections for 
verseas shipment, with consequent weight 
nalty. They must submit to towing by 
tically every tactical airplane in the air 
They must have parachute, emer- 
gency, and landing doors; a permanent land- 
gear for training and for certain mis- 
and a droppable landing gear and 
inding skids for other missions; they must 
ghly maneuverable, stable in tow, rea- 
ily easy to fly, with a large speed range, 
capable of landing on rough ground or 


rece 


design of a suitable tow-plane, which 
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is of paramount importance, might involve 
the use of liquid-cooled engines to insure 
adequate cooling on an Army standard hot 
day in auto-lean at low-pressure altitudes in 
cruising and at necessarily higher horse- 
powers of low-speed climb. Such a design 
would require low power loading, medium 
wing loading, possibly contra-rotating en- 
gines, much greater engine cooling capacity, 
and reduced cooling horsepower require- 
ments, large flaps, preferably of the area- 
increasing type, large stabilizers and large 
control surfaces and the possibility of a 
neutral-position tow attachment point. 
The characteristics of a suitable transport 
glider, which has a distinct advantage in the 
air transport picture, particularly where the 
greatly increased flexibility of the “aerial 
pick-up” technique is employed, would in 
clude: a wing loading figure upward of 25 
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by A. FRANCIS ARCIER 
Waco Aircraft Co. 


= Southern Ohio, Jan. 10 


(Excerpts from paper entitled “The Glider 
A Critical Appraisal’’ ) 


Ib per sq ft, an area of 480 sq ft, an 
aspect ratio of about 10, a weight empty of 
about 40% of the gross weight, a payload 
of 6000 Ib, retractable tricycle gear, large 
front or rear loading doors, considerable 
stability in tow, provision of automatic pilot 
large flaps, and general aerodynamic clean 
ness. 

For long hauls the best arrangement of 
glider train would probably consist of one 
glider for each tow plane. For short hauls 
the multiple tow, with “aerial pick-up’ 
would probably yield the best overall! re 
sults as far as profitable operation is con 
cerned 
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were gas-welded on the DC-3 have now 
been designed to take advantage of the 
Hash-welding process. Typical parts that are 
being flash-welded are: side members of the 
landing gear upper truss, landing gear rear 
brace strut, compensator rods, engine mount 
forged ring, and engine mount tubes. There 
are seven flash-welded members in the main 
landing gear assembly. 

It is Douglas Co. standard practice to 
proof test all flash-welded primary structural 
units. Proof testing of flash-welds has been 
found to be more reliable than either mag 
netic or X-ray imspection, for the flash 
material causes the latter two methods to 
give false indications 

Summary —In order to make the various 

design changes, certain production principles 
have been observed: 
‘ 1, To secure interchangeability, it is ad- 
visable to avoid a multiplicity of connec- 
tions, and, if possible, to have these connec- 
tions in one plane perpendicular to the 
parting plane of the two assemblies, thus 
simplifying tooling. A glove-type connection 
with multiple screws, as in the case of the 
wing tip, is difficult because it violates this 
principle. On the other hand, the ring joint 
in the fuselage is in accord with it. 

2. By far the major cost in labor is in 
issembly rather than part fabrication, so 


that every cflort should be directed to 
simplifying assembly procedures and reduc- 
ing the amount of work done on assembly, 
the emphasis being increased as the type of 
assembly approaches the stage of airplane 
final assembly. 

a. Elimination of refrigerated “D’’ rivets 
is a welcome ,aid to increased production. 

b. The fuel tank illustrates the principle 
of assembly simplification by reduction in 
number of parts, amount of joining, and 
accessibility of welding. The first two points 
are again illustrated by the incorporation of 
several fuselage sheets in a single one, even 
though the part fabrication cost may be in- 
creased. Cargo floor beams of magnesium 
extrusion versus built-up sheet metal beams 
further reflect the gain, not only in cost but 
in weight affected by reduction in number 
of parts. 

c. Highly skilled and critical labor, such 
as welders, may be eliminated by the use of 
forged, pressed, or flash-welded parts. 

3. With relatively large production, 
stressed metal parts are usually cheaper to 
fabricate than those of wood, and tend to be 
as light and more satisfactory in service. 
Nonstructural parts, carefully selected, often 
show weight savings and production gains 
as compared to metal. 


1. Forgings of large dimensions, unless 
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heavily stressed, are apt to be unduly hea, 
and may require extensive machining 
reduce weight. This factor may overcon 
production advantages inherent in forgin; 
and render another form of construct; 
superior. Considerable machining was nec: 
sary in the case of the landing gear upy 
truss forgings, and pressed steel parts we 
an improvement. 

5. Assemblies that can be bolted togethe 
as compared with welded assemblies, hs 
definite advantages from the maintenance 
viewpoint, due to ease of replacement of 
component parts. The desirability of «| 
feature in military as well as commerci: 
airplanes has been pointed out by experts 
returning from the war zone. 
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EXPERIMENTAL FLIGHT TESTING 


by L. C. MILLER 
Wright Aeronautical Corp. 


» 1944 Annual Meeting 


(Excerpts from paper entitled “Experimental 
llight Testing from the Engine Manufac- 
turer's Viewpoint’ ) 


XPERIMENTAL flight testing of aircraft 
engines at the plant of the engine manu 
turer is conducted to establish satisfactory 
engine operation (1) from. the standpoint 
of the engine itself, and (2) from the 
standpoint of the powerplant installation 
features affecting the operation of the engine. 
The first point relates mainly to mechani- 
cal functioning and is reasonably well estab- 


lished by test-stand* operation. The second 
point has to be established to a larger de- 
gree in an airplane, since the scope of opera- 
tion available on a test stand as compared 
to operation in the air is far more limited. 

Some of the factors entering into engine 
operation in an airplane that are not pro- 
vided in the test stand are: 

1. The engine in an airplane is subjected 
to accelerations in three dimensions of space 
as well as operation in all attitudes with 
relation to gravity. 


2. It is extremely difficult, if not impos- 
sible, to simulate altitude temperature and 
pressure variations on a sea-level stand and 
cvaluate their effect on engine performance. 
This latter factor is believed to be the big- 
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gest reason why engine performance in ar 
airplane might be different than on a test 
stand. 

3. The engine is installed under diff 
conditions of attachment rigidity in diff 
airplane design applications. 

4. The engine is installed in diverse in 
stallation arrangements in each airplane 
sign application. By comparison, the test 
stand installation is relatively standard and 
fixed, and is not confined to the space and 
arrangement limitations that each airplane 
design imposes on it. 

Procedure — Data is attained by flying the 
airplane under prescribed conditions of 
powerplant operation and airplane attitude 
and observing readings of data from instru 
ments. These data must be corrected to 
standard conditions and then analyzed and 
presented for useful interpretation by persons 
concerned with its dissemination to engine 
design engineers within the plant and 
powerplant personnel of aircraft design 
groups in the industry. In this way, a most 
thorough knowledge of how to anticipate 
satisfactory engine operation in ultimate ser 
vice installations can be gained. 

Selection of an Airplane—1In most in 
stances, the airplane selected will be one that 
is normally powered with a lower-powered 
engine, since the airplanes that are even 
tually to be representative of the type that 
the new engine model will be used in, are 
not yet available. Care must be taken not 
to attain too much of a compromise in air 
plane performance over what is ultimately 
to be obtained, as this constitutes a com 
promised test of the engine possibilities 
Since it is desirable to test the engine to its 
ultimate critical range of performance, it 1 
essential not to have it compromised in the 
flight-test airplane. 

Considerable attention has been given 
the question of building airplanes specifically 
for engine testing. Then, the engine manu 
fecturer can design his installation with 
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s Fig. | — Panel installation showing instru- 

ment panel, camera, illumination, installa- 
. . . | 
tion of lines, and disconnect pane 
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Chro-ne Plating Aids 
Lubrication, Extends 


Engie Service Life 


by H. VAN der HORST and 
RUSSELL PYLES 


Van der Horst Corp. 
of America 


= 1944 Annual Meeting 


m paper entitled “Porous Chro- 
im for Engine Cylinders’’) 


OROUS chromium can be applied to steels 
P if all descriptions, as well as cast iron, 
with adequate bonding. Recent develop- 
nents indicate that equal success may be ob- 
ained in applying chromium to aluminum. 


Several methods are available for plating 
hromium on aluminum, but these methods 
call for a preplating of the base aluminum 


with either copper or nickel, and sometimes 
both materials. We believe that the desirable 
ution lies in the direct deposition of chro- 
ium on aluminum. Methods have been 
developed for accomplishing this, which 
show considerable promise of success, al- 
though experience in service types of engines 
has not been obtained. 

[wo types of porous chromium surfaces 
re now being used. One of these we term 
the “normal” porosity, and is illustrated in 
Fig. 1. The other, known as the “channel?” 
type, is shown in Fig. 2. This type requires 
much closer control over all plating condi- 
tions. Cylinders of both types have gone 
into service, but most of the cylinders in 
liesel service are of the normal-porosity type 
because its production limits are wide. Re- 
nt experience has indicated that for some 
types of engines, there may be a preference, 


ind it has been reasonably established that 


« Fig. |—Photomicrograph of # Fig. 3— Sulfide print taken from airplane-engine cyl- 
inders having the channel type of porosity 


“normal” porosity 


for airplane cylinders the channel type has 
somewhat superior characteristics. 

Surface Finish and Wettability—The low 
surface friction and oil wetting properties 
of porous chromium contribute to its per- 
formance in service. The rate of oil disper- 
sion is greater on the normal porous chro- 
mium surfaces than on the iron or steel, 
and is still greater on the channel porous 
chromium. 

It is believed that the oil film on the pla- 
teaus of both normal and channel finishes is 
very thin— perhaps only a couple of mole- 
cules thick—but not too thin to produce 
a slight change in the general color of the 
surface, and not too thin to play an impor- 
tant part in boundary layer lubrication. The 
mechanism of oil spreading on porous chro- 
mium is apparently capillary in character, a 
phenomenon not observed on steel or cast 
iron. The greater rate of dispersion on the 
channel type of surfaces can be attributed 
to the system of canals, which reduce the 
distance to be traveled by capillary action. 

The pores and channels serve another 
useful purpose besides aiding in oil dis- 





a Fig. 2—Photomicrograph of 
“channel” type porosity 


tribution. Pressures producing boundary 
lubrication conditions squeeze out the lubri 
cant from between the mating surfaces. The 
channels and pores provide reservoirs wherein 
this oil can be trapped and be immediately 
concluded on p. 42 





mpromises from normal installation prac- 
tice that may favor the purposes of the 
specific test. There are, however, disadvan- 
tages to this practice in so far as certain 
conditions characteristic of service airplanes 
might be avoided and thereby not result in 
a thorough test of all problems that might 
be experienced in service installations. There 
s also the problem that in the event of the 
loss of an airplane due to operational dif- 
ficulties of an experimental nature, the re- 
placement of the installation would be an 
expensive and time-consuming project. 

Instrumentation — The instrumentation is 
one of the primary methods of proving or 
disproving the apparent operating character- 
istics of the installation. 

Changing conditions during flight and the 
inadvisability of operating under certain con- 
ditions over extended periods of time make 
automatic recording of data a distinct ad 
vantage. Simultaneous reading of all varia- 
bles often shows correlation when succes- 
sively recorded readings show no agreement. 
Photographic recording of a test panel is an 
essential to good test data. (See Fig. 1.) 

\n automatic temperature recorder, such 
as the Brown flight-test recorder, relieves the 

lot or observers of the nearly impossible 
task of recording the multitude of tempera- 
tures associated with tests involving engine 
cooling, supercharger performance, .carbure- 
tors and associated ducting, and the like. 


Obtaining Data by Flight Tests — Before 
an airplane is ready for flight test, a program 
is established that is based on the reason for 
preparing the installation. The program is 
set up either to confirm specific engine 
performance and functiona! characteristics 
for the model or to investigate service dif- 
ficulties that may be experienced in the use 
of the engines in the field. 

Flights tests*are made specifically to estab- 
lish characteristics relating to carburetion, 
power calibration, engine cooling, super- 
charging, lubrication system, engine scaveng- 
ing and breathing, fuel system, ignition, vi- 
bration, and airplane performance. 


On a specific flight test, pilot and observ- 
ers are presented with a card indicating: 
conditions under which the airplane should 
be flown; specific powerplant operating con- 
ditions; data to be obtained by each. 

The pilot’s attention is focused as com- 
pletely as possible on the apparent operation 
of the engine and the airplane. Any indica 
tion of. operation other than normal is re- 
corded and commented on in the pilot's 
report. By this method, the pilot is better 
able to note any physical characteristics of 
the engine operation, since he is not dis- 
tracted by the problems of taking data 
manually. 


Conclusion —It is evident from the large 
amount of flying done, the amount of data 
obtained, and the remedies accomplished for 
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engine operational difhcultes that much 
progress can be made in anticipating engine 
requirements in installation design and elimi- 
nating engine operation faults by a thorough 
program of flight testing of engine models 
at the plant of the engine manufacturer. 

It is anticipated that future demands of 
refinement against service difficulties may 
result in flight testing being the basis of 
model test approval of engines for custom 
ers. Flight testing will thus become a pre- 
scribed part of the development program 
of new engine models. 

Studies are underway of the factors in 
volved in preparing a flight-test installation 
of a new engine model that will fulfill the 
requirements of a model test on which en 
gine release may be based. 


Discussion 


In answer to several questions from Joseph 
Jerger, Curtiss-Wright Corp., Mr. Miller said 
that the present method of taking cylinder 
temperatures is very accurate and can be 
relied on if the temperature recorder is kept 
in proper adjustment. 

Chairman Ray Kelly wondered how many 
readings can be obtained per minute on the 
automatic temperature recorder. One of the 
members of the audience said that it de- 
pends on the way the instrument is set, 
but an average figure would be 144 per min 
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UTOMOTIVE engineers must analyze 

their problems far more closely in de- 
signing for the use of synthetics than for 
natural rubber compounds. Some of the 
properties of synthetics are good, some not 
so good. Unfortunately, all the good prop- 
erties are not contained in any one synthetic 
compound. 

Only the essential properties must be de- 
manded of any synthetics at the present state 
of the art. Although the rubber manufac- 
turer is doing his best, he is working under 
handicaps beyond his control. Too little is 
now known about the behavior of the new 
compounds. 

If flexing or fatigue life is paramount, for 
example, a designer should demand that 
characteristic, but he should not insist upon 
cold resistance unless that property is also 
essential. 

Many automotive parts must be rede- 
signed to permit a synthetic to be used to 
its best advantage. Furthermore, cost factors 
must be reconsidered in the use of synthetic 
compounds. Synthetics differ from one an- 
other in respect to price. The compounder 
must be trusted to select and recommend, 
regardless of cost, that material which his 
tests have shown to be the most suitable for 
vour design and application. 

The foregoing conclusions stem from a 
series of laboratory comparative tests of the 
properties natural rubber (polyisoprene), 
GR-S (butadiene-styrene copolymer), GR-M 
(polychloroprene), and GR-I (isobutylene- 
isoprene copolymer). Compositions of these 
compounds were made as nearly uniform as 
practicable. 


Natural 

Rubber GR-S GR-M GR-I 
Elastomer 100 100 100 100 
Carbon black 50 50 37 50 
Antioxidant 2 2 
Plasticizers 5 5 6 3 
Curing agents 9.5 8.65 9 8.5 


Because of the infinite variety of com 
pounding possibilities, and the varied na 
tures of the rubber products made from 
these compounds, it is impossible to make 
exact comparisons of the three general pur 


Resist 


Flex-cracking* Cold** 


Cycles deg F 

| Natural rubber 163,000 lil 

|GR-S 14,000 —632 

GR-M 1,000,000 —~4t 
showed slight cracking 

GR-I 1,000,000 —ho 


no cracking 
* Tested on National Flexing Machine, }) 
** Temperature of initial retraction. 
*** December, at Miami, Fla. 


ANCE 


Sunlight*** 
Before After 
Exposure Exposure initial complete 


(Excerpts from paper “The General Purpose 
Synthetic Rubbers in the Automotive 
Industry’’) 


pose synthetic rubbers (GPS) with natural 
rubber compounds. 

The GR-S and GR-M compositions are 
decidedly more variable than is natural rub- 
ber, however. Output of GR-I has been so 
small that its behavior is still little known. 

Processing of all three, that is, mixing, 
calendering, extruding, building, vulcaniz- 
ing and stripping from molds, are generally 
poorer than properties of natural rubber. 

Tests for tensile properties show that be- 
fore aging, natural rubber is the best. Dur- 
ing the oxygen bomb aging, however, GR-S 
(buna S) and GR-M (neoprene) show in- 
creased values: 


STRESS AT 300°, ELONGATION 


Before Before After 
aging, aging, 72 hr 


room test at oxygen 
temp 212 F bomb* 
psi psi psi 
Natural rubber 2105 1170 1670 
GR-S 1520 as 1960 
GR-M » 1685 800 1785 
GR-l 305 110 325 


* Bomb temperature was 176 F, and 
tests were made at room temperature fol- 
lowing 72 hours of aging. 

** Breaking elongation of GR-S at 212 
F is less than 300%. 


Before aging, rubber has the highest ten- 
sile both at room temperature and at 212 F, 
but after the aging periods, shown below, 
rubber has the lowest tensile when tested at 
room temperature: 


TENSILE STRENGTH 
After 


Before After 72 hr in 
aging, 24hrin oxygen 
Before test at oven at bomb at 
aging* 212F 250F* 176 F* 


psi psi psi psi 
Naturalrubber. 4180 2920 995 1775 
GR-S 2695 855 1240 2255 
GR-M 3285 1230 3430 2575 
GR-I 2435 +1120 2740 1990 


* Tested at room temperature. 


Both before and after aging, the GR-I 
(butyl) compound has a characteristically 
high elongation. The GR-S (buna S) has a 


TEsts 


Ozone 
Minto Minto Critical 


elongation 


Tensile Strength cracking cracking range 
psi pei??? 
4270 3115 * y, 23 20 — 30% | 
3345 620 23 25 — 60% 
3495 3760 20 150 20 — 60% | 
2805 2032 20 200+ so—bo% 
fodel D 
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Synthetic Rubbers Demand Ciose; 
Analyses of Service Requirement; 





by A. A. SOMERVILLE 
R. T. Vanderbilt Co. 
= 1944 Annaal Meeting, Jan, 1} 


low elongation when tested at 212 F as 
shown by these test results: 


ULTIMATE ELONGATION 


Aft 
por ay ine 72 hein 
aging, rin , 
Before test at oven at pec 
aging® 212F 250F* 176 F: 
70 7o %e % 


Natural rubber 550 550 90 
GR-S 


- 240 120 
GR-M 575 410 335 BY 
GR-! 870 §=©1070 745 885 





* Tested at room temperature. 


The rubber compound showed greates 
hardness under all conditions of test. All th 
compounds harden during aging, and the 
GR-S (buna S) showed the greatest increase 


SHORE HARDNESS 
(Values after 30 sec) 
After 
After After 72 hr in 
aging, 24 hr in en 
Before test at oven at at 
aging* 212F 250F* 176F* 
Natural rubber 68 66 78 71 
GR-S 


- 59 57 76 69 
GR-M 65 62 76 70 
GR-I... 45 37 54 49 





* Tested at room temperature. 


The property of load/deflection is spec 








CHROMIUM PLATE 


HE art of chrome plating of cylinder bar 
rels is of importance during wartim 
since surfaces so treated show a wear life 
several times greater than that of metal: 


generally used. Used barrels that have wort 


beyond the point of efficient operation aré 
being plated as a salvage operation, and 

summary of the technique of plating suc! 
parts is pertinent at this time. 

Chrome deposition is a relatively slow 
process, since only about 15-40% of th 
electrical energy deposits chromium, the re 
mainder being lost as the result of hydroger 
evolution. The physical removal of chr 
mium from a deposit by grinding, honing 
or lapping is also a slow, difficult procedure. 
Therefore, since the rate of deposition anc 
removal of chromium presents such prot 
lems, cylinder barrels should be finished & 
the proper tolerances of out-of-roundnes: 
and taper prior to plating. Uniform dian 
eters throughout the length of the sleev 
prior to plating will require the minimun 
removal of deposit after plating in orde 
to bring diameters within specification. 

In finishing cylinders prior te plating 


care should be taken that the entire cylind 


surface is touched with the tool. Thought 


should also be given to the proper typ« 
finishing tool, since both extremely smoot! 


and coarse finishes are undesirable. 
Properly prepared cylinder barrels 
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sed by sutomotive engineers for torsional 
ibratic impers, bushings, and axle bump- 

Va resulting from tests showed the 
ympot to behave similarly as under the 

% gation tests, above. Relative de- 
Jection \«!ue of the GR-I (butyl) was much 
her ‘an its relative tensile stress value 
vhen -d with load at 20% deflection. 
ests V made under ASTM Designation 
1575-4 and show the following values 


Nat rubber, 305; GR-S, 205; GR-M, 
so: and GR-I, 145. 
On the other hand, all three synthetics 
we hicher compression sets than does rub- 
r. n tested at 400 psi, ASTM D3Q95- 
woT, their respective values being: 
Natural rubber, 10.5%; GR-S, 
R-M, 17%; and GR-l, 24.5%. 
Tests of adhesion to steel show rubber the 
est, with GR-I relatively poor at 25%, but 
GR-S and GR-M 94% of that of rubber. 
Low heat buildup is required for axle 
sumpers. Tests on a compressed rolling ball 
iachine, with samples loaded to 12.5 kg 
1d a to min run showed: 


16. 2%: 


Tempera 
rise, F “, Compression 
Natural rubber 85 7.7 
GR-S 102 10.2 
GR-M 69 8.5 
GR-I 208 12.8 


{gain the behaviors agreed with results 
the load/deflection tests. Compounds 
ested were loaded with carbon black and 
vere thus relatively hard. It was found 
more dificult to make soft compounds with 
synthetics than with natural rubber. 
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METAL SPRAY 


Keeps Trucks Rolling 


by W. R. HUBKA 
Seattle Transit System 


= Northwest Section, Nov. 19 


(Excerpts from paper entitled “Operations 
of Motorized Equipment in Wartimes’’) 


HE problem of maintaining fleets today is 

complicated by shortages of labor, parts, 
skilled mechanics, and by the lowering qual- 
ity of motor fuels and the use of synthetic 
tires and tubes. 


To meet the problem of mechanical main- 
tenance, the metal sprayer has proven to be 
one of the most necessary pieces of equip- 
ment in repair shops, many parts being sal- 
vaged in a fraction of the time required by 
any other method. Such items as water 
pump shafts, shackle pins, bushings, dif- 
ferential gear bearing mounts, generator 
armature shafts, diesel governor shafts, and 
linkage are successfully rebuilt. Pinion gears 
are salvaged by building up bearing ends. 

By welding we are reclaiming all of our 
trolley shoes and salvaging all broken trolley 
poles. Intake and exhaust valves can be 
successfully reconditioned by the use of high 
test steel and a facing of stellite. 

When we were unable to get shift collars 
ter Spicer constant mesh transmissions, we 
rebuilt the internal teeth in these collars by 
first drawing the temper from the collar and 
then building up teeth with stainless steel 
rod, shaping the teeth, and rehardening the 
gear. 

Periodic mileage inspections must be kept 
up, but with the limited manpower this 





routine should be streamlined as 
possible. 

Not knowing what future changes may be 
made in motor fuels, the full effect of 
lowering of octane and cetane values cannot 
be fully determined. H6wever, lowering of 
octane values of gasoline will be detrimental! 
to operation of high compression motors, 
especially in stop-start services. 

The danger of mechanical difficulty 1s 
considerably lessened in this kind of opera 
tion with the smoother, slower-burning qual 
ities of a high-octane fuel. However, motor 
lugging from the use of lower-octane fuels 
will inevitably result in bearing failure and 
piston etching due to the added explosion 
pressure and combustion temperatures. 

To minimize repairs and eliminate the 
danger of damage due to mass operation, it 
will be necessary to make some changes in 
the motors if fuels of at least 76 octane are 
not available. Various changes are being 
tried, such as a spark retard, change in car 
buretor setting, and lowering of compression. 

The lowering of the cetane value of diesel 
fuel will have ill effects, especially on jobs 
operating in city service. The use of cetane 
fuels lower than 45, which is recommended 
by most diesel-engine manufacturers as best 
for all-around operation, will result in harder 
starting, excessive smoke, and loss of power. 
The heavier low-cetane fuels will undoubted 
ly increase maintenance due to stuck rings 
and carbon on injector nozzles and tips. 

Another problem is that of proper train 
ing and line supervision of drivers, for, with 
equipment in the hands of operators, many 
of them new, as much as 18 hr a day, care 
ful operation of equipment is highly impor 
tant. Employment of women as drivers and 
in repair shops has proved satisfactory; 
although they cannot take the place of a 
mechanic, they can be trained to do some 
of the small repair jobs and handle trolley 
coaches efficiently. 


much as 





lengthens Wear, and 
Permits of Salvage 


by B. A. YATES 
McQuay-Norris Mfg. Co. 


= 1944 Annual Meeting 


Excerpts from paper entitled “Summary of 
Technique of Chrome Plating of 
Cylinder Barrels’’) 


lating require a uniform thickness of de 
vosited plate, and to accomplish this, it is 
necessary to orient and align axially the 
ylinder with respect to a circular electrode 
it proper length from which flows the cur- 
rent. Proper and uniform interelectrode dis 
tance (spacing between cylinder and anode) 
ibsolutely necessary if a uniform plate 
s desired. The use of stopoff waxes, tapes, 
ind extension rings may also be helpful in 
hromium plating certain types of barrels if 
iniform plate is to be secured. 
Bond adherence between the chrome and 
base metal depends upon the cleaning 
rocedure and etching prior to actual plat- 
g. A satisfactory procedure for cleaning 
to degrease in a vapor degreaser, followed 
alkali swabbing, rinsing, and then scrub- 
ing the surface thoroughly with pumice, 
ing a power-driven circular fiber brush. 
he pumice is easily rinsed off with clean 
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water, after which the barrel should be 
electrochemically etched in a chromic acid- 
sulfate bath (preferably of the same com 
position as used for plating). 

The conventional “Fink"’ bath containing 
250 g of chromic acid and 2 g of sulfate 
ion per liter gives a satisfactory deposit. 
Uniformity of temperature throughout the 
bath is quite important, since cathode ef- 
ficiency decreases with increasing tempera- 
ture, resulting in varying rates of deposits 
throughout the cylinder barrel, depending 
on the local temperature. In connection 
with effect of temperature on the quality 
and rate of deposit of chromium, it is de- 
sirable to maintain terminal voltages as low 
as possible commensurate with the current 
densities desired. 

Cathode current densities of 3 to 4 amp 
per sq in. are generally used for plating, 
the lower value for steel barrels and the 
higher figure for cast tron. 

Temperatures usually range from 120 to 
150 F, the choice depending on the type of 
deposit desired, and in order to ensure the 
correct temperature, the solution can be vio 
lently agitated either by mechanically pro- 
pelling the liquid or by compressed air 
ebullition. 

A variation of the bath temperature, in 
addition to affecting the rate of deposit, also 
affects the quality or texture of the plate. 
Chromium, when deposited, develops crack 
ing, which is readily discernible under the 
microscope. An increase in temperature 
causes the development of a larger crack 
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pattern than found when plating at lower 
temperatures. 

Parts requiring a minimum amount of 
removal of chrome after plating for sizing 
are usually plated at the lower temperature 
range, since the disintegration or removal 
of material mechanically seems to be a func 
tion of the crack pattern developed during 
the plating cycle. The pattern crack width 
as developed in the plating bath can be en 
larged or intensified, such as by anodizing 
the plated part. Various types of solutions 
for the anodic treatment can be used; how 
ever, the chromic acid-sulfate bath is used 
since this separate bath can be used for etch 
ing prior to plating and the 
anodic treatment after plating. 

The anodic process essentially results in 
the removal or solution of chrome from the 
entire irregular surface of deposits, and while 
temperature fluctuations will change the 
rate of removal, there is apparently no effect 
on the character of the fundamental pattern 
by varying this factor. 

In addition to the fact that chromium 
cylinder barrels that have been specially 
treated following chrome plating are con 
siderably easier to size, experience and tests 
seem to indicate that it is possible to create 
a surface, the oil-retaining characteristics of 
which under lubricating conditions are con 
siderably improved, with the result that the 
seating or mating in qualities between the 
rings and cylinders are also seemingly im 
nrroved, resulting in a greater 
ficiency and wear life. 
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AIR FUTURE 


Promises Many Changes 


by J. G. GOODENOUGH 
Adel Precision Products Corp. 


= Southern California, Jan. 7 


(Excerpts from paper entitled “ Aircraft 
Engines, and Their Accessories’) 


IRPLANE developments we are likely to 

see in the near future are: 

1. Power units in the 5500-7000 hp 
class. 

2. The use of 2-cycle sleeve fuel-injection 
engines as the most convenient means of 
attaining these high powers. The virtues of 
the sleeve-valve engine are, first, the use of 
a sleeve valve permits the engine to breathe 
through gills rather than through nostrils, 
and allows the designer almost complete 
freedom in his arrangement of the cylinder 
head; second, it can operate against higher 
back pressures than can the poppet-valve 
engine without any of the valve gear being 
unduly distressed. This makes it particu- 
larly suitable for use in conjunction with an 
exhaust turbine driven supercharger. 

3. The continuance of the spark-ignition 
engine, of the 2-cycle fuel-injection type, for 
hauls up to 12-hr endurance. 

4. The use of 2-cycle compression-ignition 
engines for long-range operation. 

5. The divorcement from the main en- 
gines of all those accessories which are not 
required for the operation of the main en- 
gines. Eventually, development may pro- 
ceed along the lines of having all such units 
as are not required for the actual function- 
ing of the engine—generators, hydraulic 
pumps, vacuum pumps, air compressors, and 
so forth— driven by an independent source 
of power installed either in the wing or the 
hull of the airplane. This would clear up 
the back end of the engine, would greatly 
facilitate maintenance and simplify the task 
of changing engines, when this became 
necessary. 

6. The use of separate powerplants, prob- 
ably installed in the fuselage of the air- 
plane, which will provide all of the air- 
frame services, as distinct from the pro- 
pelling services. 

7. Increased attention being paid to ac- 
cessibility and to rapidity of engine changes. 

8. Adoption of interchangeable power- 
plants, as distinct from engines, which can 
be installed complete in a number of dif- 
ferent types of aircraft. 


Discussion 


Asked, what are the differences in the 
vibrational forces between the three engines 
mentioned, Mr. Goodenough answered that 





HE object of this paper is to discuss the 

specific types of tests conducted in the 
development of high-output aircraft engines 
in order to familiarize those connected with 
the efforts of the aircraft-engine manufac- 
turer in his quest to produce the most re- 
liable and economical powerplant possible. 
For the sake of logic, let us consider the 
tests performed with a newly designed en- 
gine in the proper sequence. 

Preliminary Run and Calibration — Upon 
completion of the design of an engine, 
preliminary tests are conducted to determine 
the durability and to investigate the ad- 
justments and changes necessary to make 
the engine durable for calibration check. 
When preliminary tests indicate a sufficient 
degree of durability, the engine is made 
ready for a dynamometer calibration to de- 
termine the power characteristics. It is this 
test that proves whether or not the design 
meets the performance requirements. Cali- 
bration tests consist of a variety of types of 
curves run to determine specific character- 
istics of the engine depending on the test 
objective. The output capacity of the engine, 
which is a primary consideration during 
the early stages of development, is best de- 
termined by a series of manifold pressure 
curves run under both sea-level and altitude 
conditions of the intended operational speeds. 

Durability Tests — These tests consist of a 
variety of types of operation depending on 
the test objective. The purpose of all en- 
durance block testing is to bring out the 


by J. O. CHARSHAFIAN 
Wright Aeronautical Corp. 


a 1944 Annual Meeting 


(Excerpts from a paper entitled “ Aircraft 
Powerplant Development Testing’) 


TEST RUN 


inherent structural weaknesses with the ob 
jective of correcting them. 

Vibration — Vibration tests are also cop 
ducted on the test stand. To permit the 
use of a flight-type propeller on endurance 
test, it is necessary to check the propel; 
blade stresses to determine whether th: 
stresses encountered are permissible. Th, 
blade tip and shank stresses, which ar, 
checked with the cooperation of the propelle; 
manufacturer, are determined by means o 
electrical pickups attached te the blades 
the critical sections. 

Nacelle Tests—A recent trend in tes 
stand work has been the adoption of 
complete nacelle assembly mounted on 
30-ft cable stand with the coolant air dj 
rected at the front of the engine by a jet 
blower. With this arrangement, it is pos- 
sible: to subject the engine to surroundings 
similar to those expected in the airplane 
The use of the nacelle makes it possible t 
duplicate the oil system used in the airplane 
to the last detail, which is impossible on the 
conventional type of stand, due to difference: 
in the oil cooler, length of lines, oil tank 
fittings, and so forth. 

Torquemeters— Though the performance 
curves based on dynamometer operation are 
made available for the use of the operator 
in the field, a means of checking engine 
performance under actual flight conditions is 
highly desirable. The use of the torque 
meter has proved satisfactory in fulfilling 
this requirement, especially in checking 
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in a 12-cyl V 2-cycle engine the difficulties 
of mounting and the vibration characteris- 
tics were no harder to overcome than were 
those in a 4-cycle engine of equal swept 
volume. In fact, the problem is easier, he 
said, because the 2-cycle engine weighs about 
20% more than the 4-cycle engine having 
the same cylinder arrangement and swept 
volume, so that the inertia of the 2-cycle 
engine assists in dampening out any vibra- 
tions which may have been present. 

Oil consumption of a sleeve-valve engine, 
Mr. Goodenough declared, is no higher than 
that of the poppet-valve engines of the same 
dimensions and running at the same speeds. 
The initial consumption may be slightly 
higher when the engine is new, but the 
gross oil consumption over the life between 
overhauls of the engine — 500 to 700 hr, is 
lower than is that of a poppet-valve engine. 


Mr. Goodenough described, at the request 
of one of the audience, the present state of 
development of water injection. The pur- 
poses of water-alcohol injection are: to per- 
mit the operation of engines at powers 
which, without the use of water-alcohol, 
would cause serious detonation and over- 
heating. Water and alcohol are sprayed 
into the induction system on the upstream 
side of the supercharger; then are evapo- 
rated by the temperature rise in the super- 
charger as they pass through it. This re- 
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sults in a lowering of the charged tempera 
ture, which in turn causes a decrease in th 
temperature of the whole cycle of opera- 
tion, and so reduces the tendency of deto- 
nation. The second purpose is to enable an 
engine, which is designed to operate on a 
fuel of a certain octane rating, to carry its 
full power on a fuel of lower octane rating 
without detonation. 


In considering the possibility of develo; 
ing the use of very high-speed engines for 
high powers, Mr. Goodenough explained 
that we must distinguish between rotational 
and piston speed. Although piston speeds 
of 55 fps are high, he does not recommend 
the use of very high rotational speeds, 
which, he said, “would limit us to com- 
paratively small cylinders and would force 
us to design an engine having a very large 
number of such cylinders. This would not 
be practical because of the physical difficul- 
ties of arranging the manifolding and sup- 
ply services generally to that very large 
number of cylinders.” 

Commenting on the propeller problem 
for a 6500-hp engine, Mr. Goodenough said 
that, since some propellers today can absorb 
3000-3500 hp as a single propeller, then a 
contra-rotating propeller, having the same 
diameter and- blade form as is now being 
used in the straightforward version, could 
be employed to absorb the 6500 hp. 
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proving Operation 


ysepower output with altitude and specific 
el consumption. Fig. 1 shows the funda- 
nental principle of operation. Crankshaft 
torque is transmitted through a reduction 


gear syst to the propeller shaft. The 
oropeller shaft pinions apply a torque to 
the reduction stationary gear, which is at- 
sched to an adapter incorporating a race 
for the balls on which it is mounted, thus 
ving the adapter free to rotate. The move- 
nt of the adapter is restricted, however, 
by oil pressure acting on the torquemeter 
1, and thus opposing the torque of 
dapter arm. The accuracy of the torque- 
jeter depends on the proper regulation of 
pressure for the torquemeter horse- 





wer. 

Oil flow is supplied to the torque cell by 
a constant-displacement gear pump mounted 
n the engine and is metered through a slot 
ind drained into the engine oil sump. 

In order to prove that a torquemeter is 

iable, an engine is installed on a dyna- 
mometer stand and the dynamometer horse- 

wer is checked against the torquemeter 

power under the various conditions. 
When the torquemeter horsepower checks 
urately within 2% of dynamometer 
horsepower under all conditions, it is con- 
idered satisfactory, since this tolerance is 
vithin the accuracy of dynamometer equip- 

Lubrication, Scavenging, and Heat Rejec- 
ion — The most effective means of determin- 
ng the distribution of the total flow within 
an engine is by segregating the various sec- 
tions and draining them independently by 
1uxiliary scavenge pumps. Thus, it is pos- 
ible to determine the oil flow in the nose 

ction, the front main crankcase, the rear 
main crankcase, the front supercharger hous- 
ng, and the rear supercharger housing. 

Having determined the distribution of the 
il, it is possible to investigate and eliminate 
excessive flows caused by internal leaks. In 
multibank-cylinder engines the equalization 
of the main crankcase oil flows is extremely 
mportant. : 

Once the oil flow has been established, 
the ability of the engine to scavenge the oil 
is tested. Scavenging checks are performed 
at rated and take-off power and speed con- 
ditions and also at diving speeds, since 
scavenging under these conditions is most 
critical. 

Establishing the minimum possible oil 
flow for safe operation and providing the 
most efficient scavenging are means of keep- 
ing the heat rejection to the oil at the lowest 
possible figure. Retaining a small quantity 
of oil in the engine by efficient scavenging 
Promotes less churning of the oil bv the 
rotating engine parts, and thus results in 
less heat absorption, which is conducive to 
low heat rejection. 

Propeller Overspeed Tests — Considerable 
propeller overspeeding tests have been con- 
ducted on the test stand. The important 
factor of forward velocity has an effect on 
the degree of overspeeding in the. airplane, 
which is lacking on the test stand, but the 
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instrumentation possibilities more than over 
come that disadvantage. Tests conducted 
on the test stand are comparative and serve 
as a reliable means of evaluating changes 
intended to reduce overspeeding. 

Minimum Fuel Consumption — An investi- 
gation that is perpetually in progress con 
sists of the effort to reduce brake specific 
fuel consumption. Tests conducted thus far 
with antidetonants mixed with the fuel 
change the entire complexion of the detona- 
tion problem. Currently, the basic limita- 
tion in the use of leaner fuel-air mixtures 
is detonation, which is prevented at the 
higher outputs by use of rich mixtures. Be- 
fore fuel consumption can be reduced, the 


cooling of the cylinder accomplished by nich 


fuel-air mixtures must be achieved by som« 
other means. 

Oil Leaks —-The most annoying problem 
to the operator is the presence of oil leak 
n the field. With this in mind, tests have 
been formulated for the purpose of deter 
mining leakage characteristics of various 
types of seals. Inasmuch as seals of one 
form or another invariably incorporate a 
compressible material such as rubber, the 
effect of heat as a destructive element is 
important. Vibration is also a contributing 
factor to the problem. The tests, therefore, 
have been designed to produce these detri- 
mental effects 


Discussion 


H. M. Martin, General Electric Co., ques- 
tioned the author’s statement that torque- 
meter horsepower checks accurately within 
*+2% of dynamometer horsepower, which 
is within the accuracy of dynamometer 
equipment. Mr. Martin said that most 
dynamometer equipment with which he was 
acquainted had a tolerance of +%%. Mr. 
Charshafian explained that the dynamometer 
equipment for higher-output engines have 
the tolerance he mentioned, but on the 
newest equipment available, the tolerance 
may be better. 

Commenting on Mr. Martin’s statement 
that the planetary gears are designed to have 
an efficiency of 99%, so that they have 
little effect on the accuracy of the torque- 
meter, the author explained that the ef- 
ficiency of these gears does have some effect 
on the accuracy, but only one-half of the 
error in the gears enters into the accuracy 
of the torquemeter because the loss between 
the driving gear and the pinion does not 
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enter, only that between the pinion and the 
stationary gears has an effect. 

Chairman A. T. Gregory asked how good 
was the correlation between the service tests 
mentioned by the author and field operation. 
Mr. Charshafian said that as regards sludge 
accumulation and many other factors, the 
correlation was very good. Chairman Greg- 
ory also asked if any teardowns are made 
during the 6oo0-Hr Service Operational En- 
durance Test. Mr. Charshafian stated that 
the objective was to run the test without 
any teardown, although this is not always 
possible. Complete wear measurements are 
made before and after the test, as in the 
field. 

Another member of the audience won- 
dered about the use of detonation indicators. 
The author said that these have proved quite 
satisfactory; that on all calibration tests 
detonation pickups are used. They should 
also be used in flight, he added 
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SYNTHETIC RUBBER COMBINED WITH RAYON 
TO MAKE TOLERABLE-WEARING TRUCK TIRE 


Industry Expediting 
Huge Conversion Job 


by J. P. SEIBERLING 
Seiberling Rubber Co. 


= Canadian, Feb. 16 


(Excerpts from paper entitled “War Produc- 
tion Achievement of the Rubber Industry’) 


HE high points of the rubber manufac- 

turing industry’s accomplishment as it 
relates to the United States and Canada in 
approximate chronological order are as fol 
lows: (1) compound conversion, (2) prod 
uct conversion, (3) product and _ process 
imnovation and invention, and (4) utiliza 
tion of GR-S. 

The first big conversion was from natural 
to reclaimed rubber. Following this con 
version, it was necessary for the industry 
to go from reclaimed rubber compounds to 
synthetic rubber compounds utilizing differ- 
ent synthetic rubbers such as _ neoprene, 
thiokol, butyl and GR-S—all involving the 
use of new chemicals, fillers, curing tem 
peratures and periods of cure. While there 
is much to be learned in this new art, 
there is no doubt but that we are going to 
come out of this war with better com 
pounded synthetic rubbers, and probably the 
discovery of new synthetic rubbers that will 
surpass anything produced to date. 

The second great conversion, product con 
version, was not as exacting a task as that 
involved in compound conversion, ‘but it 
was a larger one in that it concerned conver- 
sion of the industry’s space, machinery, 
methods and skills, devoted prior to the war 
to the manufacture of tires, tubes, mechan 
ical goods, drug sundries, and so forth, to 
the manufacture of an amazing new list of 
articles, some of which were similar to rub 
ber, others totally dissimilar. 

The third high point, product and process 
innovation and invention, is a thrilling suc- 
cess story that can be told only when the 
war is over. It will be a story of a new 
compound development coming from bitter 
hours of laboratory experimentation —a de 
velopment that changed a production method 
with an expected 92% defective product to 
a production where the defective product 
was less than 3%. It will also be the story 
of the invention of a new machine which 
increased output 103% and helped to re- 
lieve a desperate labor shortage. 

The last high point is the utilization of 
GR-S (which stands for Government Rub 
ber—Styrene), the new synthetic rubber. 
Actually, this resembles rubber only in its 
elasticity and property of resilience, but it 
reacts in a manner different from natural 
rubber, and handles differently. It is su 
perior to rubber in its resistance to abrasion 
ind the deteriorating effects of oil and gaso 
line, but in all other respects it is inferior. 

The principal difficulties involved in utiliz 
ing GR-S are in its slow compounding. It 


takes much longer to mix with the various 
chemicals required to make its use prac- 
tcal. Thus, more machinery, floor space 
and manhours are needed to prepare it for 
use and in the later processing that must be 
done. GR-S also lacks “tack” or natural 
stickiness, which is needed in the handling 
of rubberized fabrics. This “tack” must 
therefore be supplied by extra rubber-ce- 
menting operations. 

GR-S also produces many difficult curing 
problems. After curing, a GR-S tire must 
be left in the mold until it has cooled, for 
it tears easily while hot, thus necessitating 
the use of many more molds, or expecting 
a very much lower output per mold and 
press. When used in inner tubes it has a 
strange characteristic which development 
men have termed “static fatigue,” which is 
best described as getting worn out sitting 
sull. 

Its worst deficiency lies in its heat-creat- 
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ing propensities and its inability to with 
stand high temperatures. It heats up in use 
much faster than natural rubber, and when 
the temperature reaches a certain point it 
suddenly disintegrates. This heat difficulty 
is particularly pronounced in truck tires. 
where it is necessary to have a heavy, thick 
carcass in order to carry the heavy loads re- 
quired. The industry has adopted rayon cord 
for truck carcasses in nvlace of cotton, be 
cause rayon cord permits lighter carcasses 
with thinner sidewalls, and still provides the 
necessary tensile strength. Because of the 
thinner, lighter carcass made possible with 
rayon cord, the heat generated from using 
GR-S is less pronounced, and thus at least 
a tolerable-wearing truck tire utilizing about 
70% synthetic rubber is made possible. In 
learning how to use and process this new 
GR-S synthetic rubber, the rubber manufac 
turing industry has effected a very 


real 
accomplishment in a very short time 
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“Horse Sense” Engineering Multiplies 


Aircraft Engine Production and Power 


by A. T. COLWELL 
Thompson Aircraft Products 
Co. 

= Southern California, Feb. 18 


(Excerpts from paper entitled “Engineers 
and Horses’) 


IR power is world power —air power is 
horsepower. In developing aircraft en- 
gines, good engineering judgment or “horse 
sense” plays’ as important a part as strictly 
technical data. Aircraft engine production 
went from virtual stagnation in 1938, when 
the entire industry produced only 10,000,000 
hp, to an output astounding alike to enemies 
and allies in 1943, when the total was 339,- 
583,000. Last December the total electric 
power capacity of the nation was 66,050,000 
hp. Military engine horsepower produced 
in that month alone was 34,900,000 hp. 
Production time and costs have been ap- 
preciably reduced —cost per horsepower is 
one-third lower on aircooled engines. More 
important, the time between major over- 
hauls has been more than doubled on both 
aircooled and liquid-cooled engines for mili- 
tary use, indicating great reliability in the 
field, even with increased production. 


Faced Problems 


The automobile industry was confronted 
with many problems as licensees. Aircraft 
engines produce ro or more times the power 
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of automobile engines, yet at one-fifth of 
the weight per horsepower. This means 
highly stressed parts, necessitating good en 
gineering judgment in design. For instance, 
one exhaust valve of a 2000 hp aircraft 
motor handles the entire output of an auto 
mobile engine. Automobile flywheels would 
burst at the operating speeds of a super 
charger impeller which must be balanced to 
0.01 oz-in. Some parts are handled with 
wax paper to prevent acid etch from hand 
perspiration, and eventual failure. Some 
assemblies are made in temperature con 
trolled rooms, so precise are the fits required 
An automobile connecting rod requires onl) 
29 machining operations, an aircraft rod 86 
Shot blasting and nitriding are used on some 
parts, and some bolt holes are honed to 
withstand the greater stress. 


Machining Time 


An automobile block requires less than * 
hr of machining time; while the Rolls Royce 
block requires over 60; the camshaft 62 hr 
versus 3.3 for an automobile camshaft. 

Wright Acronautical has increased produc 
tion 30-fold, exclusive of licensees, and Pratt 
and Whitney alone produced 5,000,000 | 
in the month of August. Packard has put 
the Rolls Royce engine into volume produ: 
tion in a short time. Buick, Chevrolet, Con 
tinental, Ford, Jacobs, Nash and Studebaker 
have all contributed innovations in the pro 
duction of high power engines, and Chrysler 
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Members Cite Need of 
Post-War Cooperation 
HAT GREATER 


search coordination and cooperative effort 
for the nation during the war 


engineering and _ re- 


ive done 

conclusively that continued 
ordination in industry will be equally val 
lable in the post-war period, members of the 
SAE War Engineering Board and its Iron & 

Steel Committee agreed at a mecting Feb. 
s in Detroit. 


riod shows 


The Society has clearly demonstrated 
ince its organization 35 years ago, during 
the emergency of World War I, and in its 
accelerated engineering advisory programs to 
he Government today, that it can perform 
1 wide range of needed services in areas in 
vhich no other organization can effectively 
vork,” J. M. Crawford, Chevrolet’s chief 
ngineer, said 


With this background of past and present 
wctivity, the Society is in an excellent posi 
tion to continue its work, wherever needed, 
n the post-war era when we will all be 


iced with unprecedented problems,” he con 


tinued 
wer 


Sees New Problems 


lt is apparent that in the scramble and 
mfusion in the whole field of metals fol 
wing the war, automotive manufacturiny 
mpanies will have limited success in solv 
he attendant technical problems indi- 
lually. Therefore, industry will need such 
mmmittees as this iron and steel group on 
uestions of ferrous metals, and other com- 
ttees on new problems in non-ferrous and 

metallic materials,’ Chairman Zeder of 
E.B. said. 


Inevitably there will be technical prob 
on rubber and petroleum which could 
be handled by special committees in 
areas,” he said. 

he W.E.B. Iron & Steel Committee, L. R 

ickendale pointed out, will be of help in 
erious scrap situation, wherein the car 
crap largely goes to the bottom of the 
n, but alloy scrap is coming back into 
in such quantities that we will be faced 
a condition which will require a great 
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deal of expert technical work. The confusion 
in cast steel specifications does not permit a 
designer to know what he can expect to get 
when he is working out his designs. 

With both the present emergency and the 
post-war period in mind, H. B. Knowlton 
suggested that the Iron & Steel Committee 
ot W.E.B. be broad enough to include prob- 
lems of tractor and implement industries 
because of the similarity of their products. 
In this the Steering Committee concurred 
unanimously. 

“Because every competitor can cut up your 
product and tell what you have within three 
months anyway, there is no loss in the com 
petitive position in the exchange of develop 
ment information. On the other hand, an 
all-out cooperation on the domestic indus 
trial front will help to place our country in 
a much stronger position in the markets of 
the world,” Mr. Crawford said when the 
question of peacetime competitive 
was raised 


practices 


Reasons for Continuation 


Specifically, F. E. McCleary suggested that 
the Iron & Steel Committee continue its 
work in order to: 

1. Carry on the 
classifications: 


present study of steel 

2. Maintain the needled (special addition 
agent) steel project; 

3. Hold regular meetings with the Armed 
Services and other Government agencies on 
technical problems to promote continued 
understanding and cooperation; 

4. Set up projects to solve difficulties ac 
cruing from the changeover from armament 
to peace steels: 

5. Work on the probable increase of re- 
sidual alloys in steels in respect to stampings 
from sheet and strip and their effect on 
forming and possible design change require 
ments on fenders, panels, and other auto 
motive parts; wire forming; heat-treated cold 
drawn bars, and other problems. 

Other unsolved problems which could be 
attacked by the effective cooperative work 
of the SAE committees, suggested by mem- 
bers of the group, include: 

1. Chemical allowances beyond specifica- 
trons; 

2. Size and out-of-round tolerances; 

3. Decarburization, such as in cold springs 
from hot rolled material, and the rolled 
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threads on bolts and studs upset or extruded 
from cold drawn wire; 

4. Standardization of magnaflux inspec 
tion; 

5. Coordinated study of the progress of 
non-ferrous materials in manufacturing; 

6. Study 
tions. 


of new manufacturing opera 

It was agreed that engineers of the in 
dustry are devoting a great deal of time and 
spending thousands of dollars in tearing 
down competitors’ products to study ma 
terials, heat treating, and other phases of 
manufacturing. Many of these conditions 
could be cleared accurately through groups 
such as this with very little cost—but of 
great benefit. 


To Disseminate Techniques 


Thus progress in heat treating and new 
equipment, machinability, tools, cutting com 
pounds, and other features of almost limit 
less extent and of great value could be dis 
cussed and accurately reported, he said. 


This is the practical and logical way to 
solve problems of great economic import 
ance. Such continuation, and expansion 
where needed, of the work of this commit 
tee would make its work the most important 
now existent in all metallurgical effort, Mr 
McCleary believed. 





Promoted to Colonelcy 


Chiet of the Mate 
rials Section, Techni- 
cal Division, Office 
of the Chief of Ord- 
nance, J. H. Frye has 
been advanced 
lieutenant colonel in 
the Ordnance Depart 
ment to full colonel 
cy. As a 


from 


representa- 
trve of Major-Gen. 
G. M. Barnes, chief 
of the Ordnance Tech 
nical Division, Col. Frye has been the 
chief liaison officer between the Army 
and the SAE War: Engineering Board 
and has been assigned the W.E.B. major 
projects on the conservation and substitu 
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tion of materials 






































Typical of the close cooperation of industry technologists and 
experts of the Army Ordnance Department is the work of the 
SAE-APl-sponsored Coordinating Research Council's Advisory 
Group on Greases. The group is shown here working with 
representatives of three Army Arsenals at the Rock Island 
Arsenal. Recommendations on various phases of the project 
have been submitted to the Army, and the Group is continuing 
its work on other tasks involved in simplifying grease specifica- 
tions. Seated, left to right, are Florence L. Meshkov, Frankford 
Arsenal; C. L. Knopf, Sinclair Refining Co.; E. A. Adams, 





Coordinating Research at Work on Grease Problems 


Standard Oil Co. (Ind.); M. Jacobson, Watertown Arsenal: 
H. Gisser, Frankford Arsenal; C. B. Veal, secretary, CRC; 
Walter G. Ainsley, chairman, and Major N. W. Faust, both 
of the Office of the Chief «f Ordnance; J. C. Zimmer, Stand- 
ard Oil Development Co.; T. G. Roehner, Socony-Vacuum Oil 
Co.; Gus Kaufman, The Texas Co.; C. W. Georgi, Quaker 
State Oil Refining Co., and E. W. Aldrich, National Bureau of 
Standards. Standing, left to right, are Major P. C. Cunnick 
Capt. A. C. Hanson, F. E. Woodward, J. W. Arkis, T. P. Don- 
nelly, and G. O. Inman, all of Rock Island Arsenal 








Future Design of Accessory 
Drives Guided by SAE ARPs 


O guide the. design of future equipment, 

an envelope drawing of an aircraft auxil- 
iary driven generator has been approved by 
the SAE Aeronautics Division, and pub 
lished. 


The Aeronautical Recommended Practice 
(ARP 71) covers the mounting pad and 
flange of 8 in. bolt circle. It shows the pro 
posed mounting pad and drive, location of 
the cooling air inlet, and the clearance neces 
sary for installing and removing the geni- 
erator. This is the first time this item has 
been covered by an envelope drawing. 

Another Aeronautical Recommended Prac 
tice (ARP 72) covers the mounting flange, 
pad, and. drive-accessory gear box of the 
10-in. bolt circle dimension. It shows the 
pad and flange dimensions, bolt locations, 
and spline dimensions. 

The projects were developed by Commit- 
tees A-2, Aircraft Electrical Equipment, 
headed by C. C. Shangraw, Eclipse Pioneer 
Division, Bendix Aviation Corp., and E-2, 
Engine Accessory Drives, headed by G. N. 
Cole, Pratt & Whitney Aircraft. 


Engine Mounting Pad, Drive 
Standards Issued by SAE 


EVEN new and _ “revised Aeronautical 
Standards have been approved by the 
SAFE Aeronautics Division covering aircraft 


engine mounting pads and drives. They are: 

AS 46 (new) Generator Mounting Pad 
and Drive, 4 Bolt; 

AS 47 A (revised) Pump, Fuel, Mount- 
ing pad, and Drive; 

AS 48 A (revised) Gun Synchronizer, 
Mounting pad, and Drive; 

AS 49 A (revised) Pump, Vacuum or Hy- 
draulic, Mounting pad, and Drive — Type I; 
AS 50 A (revised) Pump, Vacuum or Hy 
draulic, Mounting pad, and Drive — Type II; 

AS 51 A (revised) Pump, Vacuum or Hy- 
draulic, Mounting pad, and Drive—Type 
III, and 

AS 55 A (revised) Tachometer, Mounting 
pad, and Drive, Type II. 

These projects were developed by Com- 
mittee E-2, Engine Accessory Drives, unde 
the chairmanship of G. N. Cole, Pratt & 
Whitney Aircraft, with the coordination of 
Committee A-2, headed by C. C. Shangraw, 
Eclipse Aviation Division, Bendix Aviation 
Corp. 


Prop Shaft End Thread Cap 
Standard Approved, Issued 


NEW standard for protector caps for 

aircraft propeller shaft end threads has 
been approved by the SAE Aeronautics Divi- 
sion, and is being issued from SAE head 
quarters on one page. 

It covers the 742, 10, 20, 30, 40, 50, 60, 
70, and 8o propeller shaft sizes and is com- 
plete with drawings, dimensions, and manu 
facturing notes. 
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Protectors are widely used in industry « 
prevent marring the threads during manu 
facturing, and in some cases in shipping the 
shaft ends. 

The work was done by Committee E-5-A 
under the chairmanship of M. E. Mills 
Wright Aeronautical Corp. 


Extends Scope of Authority 
Of SAE War Activity Council 


XTENDING the scope of authority o 

SAE War Activity Council, the Executiv 
Committee of the SAE Council has 
the WAC power to act as the Society's ¢ 
signment agency on new post-war technic: 
projects requiring consideration between now 
and the cessation of hostilities. 

The action is subject to the approv 
Council. 

Chief consideration for the extended sco} 
is the natural tendency for technical con 
mittees, operating under the SAE War 
tivity Council, to turn more of their thinki 
tc problems of the post-war period u 
completion of specific assignments fron 
Army and other Government agenci 
the meantime, many of the peacetime 
nical committees of the Society are also tur! 
ing their attention toward the post-w 
riod. This extension of scope will ten 
prevent overlapping of effort. 

The SAE War Activity Council is u 
the chairmanship of B. B. Bachman. Wit! 
the bulk of the Society’s normal peac 
technical activity represented, correlati 
projects is assured 
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enC Tist Procedures and Forms Are Available oy 
N 1942, “x¢ Coordinating Research Coun- to and utilization in automotive and acro- 
a ite. was organized jointly by the nautic equipment; and to afford means of EDITORS 
American Petroleum Institute and the So- cooperation with the Government on related Baltimore — No Appointment 
ciety of Automotive Engineers, its object, matters of national interest.” Buffalo — Charles E. Hathorn 
as stated in the certificate of incorporation, Research sponsored by the three technical Canadian — Warren B. Hastings 
being to , committees of the Council (Coordinating Chicago — Austin Stromberg 
“encouraze and promote the arts and Fuel Research Committee, Coordinating Cleveland — Merrell A. Wood, Jr. 
wiences in directing scientific cooperative Equipment Research Committee, and Co- Detroit -W. F. Sherman 
research in developing the best combination ordinating Lubricants Research Committee) Indiana — Harlow Hyde ee 
of fuels, lubricants, and equipment powered has resulted in the development of a number Kansas City — Harold R. Porter oe 
by internal combustion engines; to promote, of test procedures. Metropolitan — Duis W. Meador 
coordinate, and correlate cooperative research The following list indicates those which Mid-Continent — No Appointment tr | 
on petroleum products and their application are currently available: Milwaukee — Charles Duquemin ty) 
New England — James T. Sullivan 
No. California 
PUBLICATIONS OF THE COORDINATING RESEARCH COUNCIL, INC.* ~ Edward J. McLaughlin 
Northwest —D. M. Trepp 
CRC Oregon — A. B. Ogden 
cule Title Price Philadelphia — James J. Crookston ee 
[-1-243 CLR Procedure for Determining in an Engine the Effect of Engine Oils on Ring-Sticking, Wear, and Pittsburgh a Murray Fahnestock | ) 
the Accumulation of Deposits.......... $0.50 St. Louis — George C. Davies ) 
[-2-243 CLR Procedure for Determining in an Engine the Break-In Characteristics and the Load-Carrying So. California —G. A. Zamboni 


Ability of an Engine Oil. . 











Samhsiebun’ Piopdaaal tece A eaate bar aes <add eae ae Tee a4 50 f 
[3-243 Cl R ie ey for Determining i in an Engine the Stability of an Oil and its “Tendency to Corrode So. New England ' ‘y 
Copper-Lead ES BR Soa ei | 0 RR 2 gh 4 al a 50 — Henry Clay Osborn ! 
L-4-243 Emergency Procedure for Determining Oxidation Characteristics of Heavy-Duty Crankcase Oils. .50 So. Ohio —W. H. Geddes ' 
L-5-243 CL R Procedure for Determining in an Engine —— Ring-Sticking, esmees one Bearing- s : ; : : 
Corrosion Characteristics of Heavy-Duty Crankcase Oils. ................... 50 yracuse —No Appointment 
L-7-443 Required Basins iy omy cw Senet... ae ie'as , .50 Texas —Tom Ashley i 
L-8-743 nspection Form for jal Air-Cooled Engines to sets - r lot 0 ‘50 sets, 500 sets or oe . 
more — $5.00 per lot of 50 sets. pe Washington ~ Fred : Fielding ! i! ‘ 
[-l1-1143 CLR Procedure for Determining Stable Pour Point of Diluted SAE 10 Grade Oils... cal 50 Wichita —No Appointment 
L-12-1143 CLR Procedure for Determination of Foaming Characteristics of Lubricating Oils. . bot 50 Colorado Group Bae | 
F-1-543 CFR Research Method of Test for Knock C teristics of Motor Fuels........... 25 N : ae 
f-2-543 CFR Motor Method of Test for Knock Characteristics of Motor Fuels . yeas 25 - No Appointment j (ji 
?-3-543 CFR Lean Mixture Method of Test for Knock Characteristics of Aviation Fuels. .... . 25 Mohawk-Hudson Group 
F-4-443 CFR Supercharge Method of ‘Test for Knock Characteristics of Aviation Fuels.... .. : 50 -No A intment | i | 
5543 CER Method of Test for Ignition Quality of Diesel Fuels... 25 M PPO | 
f.6-043 CFR Procedure for Testing the Starting and are Characteristics of Motor Fuels. . .50 uskegon Group | ' 
F-7-1043 CFR Test Procedure for egy of Va in Ground Vehicles... ... .. 50 — Douglas W. Hamm ; 
E-1-943 CER Procedure for Determination of Octane Number Requirements of Vehicles on the Road } Peoria Group — Ha W. Fall ; 
CFR Procedures for Determination of qpKnet Quality of Fuels on the Road........... } P my : : 
ee Peper Pa soe ava pices SO MENE Rind ns ceo cced pasvo'vetvsiseteebebiees | Twin City Group 
F-8B- i orderline EM ns Sut dad's olds vlaehhecmmswihs ; - 
P-80-943 ae Intensity Procedure. ............. sak ae ; }$1 00 Frank A. Donaldson, Jr. 
E R Procedures for Determination of Effect of Spark Timing on Engine Power 
E-2-943 CEE Road Test Procedure for Determination of Effect of Spark Timing on Engine Power... 
£-3-043 | CER Chassis Dynamometer Procedure for Determination of Effect of Spark Timing on E eee | Power.. 
£-4-043 CER Procedure for Maximum Power and Knock Tests on Dynamometer ; .50 
f-5-943 CER Procedure for Maximum Power and Knock Tests on Chassis Dynamometer 


o 
Report of the CFR-AFD Cooling Liquids Groups entitled “Properties of Ethylene Glycol and its 
Aqueous Solutions” .50 Xpa Nl el ; nl g S e 


* Those publications or latest revision thereof may be obtained on order addressed to the Co- 
ordinating Research Council, Inc., 30 Rockefeller Plaza, New York, 20, N. Y. Order must be 


© ® 
accompanied by check payable to the Coordinating Research Council, Inc., and include the New Fy lained in Re ort 
oe City sales tax of 1% if delivery is to be made within New York City. (Stamps not accept- 
adie./ 
‘Certain of these publications are in a restricted category, and therefore, cannot have general * . 
distribution. ) PSOMENDEE practices in using ¢x- 
pander ‘type cylinder rings have been 
made to the Office of Defense Transportation 
CRC FORMS by the SAE Maintenance Methods Coordinat- 








CRC ing Committee. 
D i ; : 
ee wae Form No. Price The report was requested of ODT in view 
L-1-243 © LB Pros edure for Determining in an Engine the Effect of Engine Oil on Ring- Stick- C-1-2144 $1.00 of the necessity for increasing longevity of 
ing, Wear, and the Accumulation of Deposits. 3p per pad automotive engines in view of the shortag: 
of parts and new equipment, and to lighten 
2-243 CLRP ining in an Engi ak-In C sristic - 0-2 pee 
Caine tare for pes an Engine the Break-In Characteristics and Load- ( —s as. the burden of maintenance expense to motor 
vehicle operators. 
3-243 CLR Procedure for Determining in"an Engine the Stability of an Oil and its Tendency (-3-2144 $1.00 Among others, the report cites these ad- 
to Corrode Copper-Lead Bearings. 3p per pad vantages from expander-type cylinder rings: 
42 1. By compensating for cylinder wear, 
-242 CLR Emergency Procedure for Determining Oxidation Characteristics of Heavy-Duty -4-2144 $1.00 arti. ~~ x enshld 
Crankcase Oils. 3p per pad they permit prolonging the periods between 
engine reconditioning; 
5-243 CLR Procedure for Determining in an Engine Oxidation, Ring-Stic king, Detergercy, C-5-2144 $1.00 2. Increase service mileage of cylinder 
£ 
and Bearing-Corrosion Characteristics of Heavy-Duty Crankcase Oils. . ay 4p per pad blocks; 
Note: One complete set of these forms is $15.00. . : 1) 
. ? -ally 
P-4-443 CFR Supercharge Method of Test for Knock Characteristics of Aviation Fuels...... F-4-A 6143 $2.00 3 Segmente d expander rings practica 
Bond and per pad eliminate clogging — except under extremely 
Tissue cold operations, and they 
re Pp 
F-4-44 CFR Supercharge Method of Test for Knock Characteristics of Aviation Fuels .. F-4-B6143 $1.00 4. Reduce ring sticking caused by over- 
wae aot per pad oiling and blowby, and consequent oi! oxi- 
L-8-7 : das ization and corrosion of bearings. 
8-74 Inspection Forms for Radial Air-Cooled Engines. ........... 0... -.ceseeseeeseeeee 50 to 500 sets - dizats : . 
$7.50 per lot of The effectiveness of the expander-type 
50 sets i ver, is limited to ring 
pe piston rings, however, is o g 
$5.00 per lot of functions, as is any type of ring. 
50 sets As a guide to maintenance men, the me- 
turn to p. 40 : 
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C. H. Baxley, above, has been 
named vice-president of Intava, 
Inc., a company newly formed by 
Standard Oil Co. of N. J. and 
Socony-Vacuum Oil Co. to provide 
complete services for airplanes at 
any foreign air base in the world 
where private companies are per- 
mitted to operate, and to supple- 
ment an earlier program initiated 
by Socony and New Jersey Stand- 
ard through International Aviation 
Associates, with which Mr. Baxley 
has been associated for many years 


JOHN P. KRIDER, who had been a ma 
chinist with Thompson Products, Inc., Cleve- 
land, is now tool die maker for Thompson 
Aircraft Products Co., Euclid, Ohio. 


H. C. NIMERICK has been transferred 
from Detroit to the Toledo Division of 
Packard Motor Car Co. 


CHARLES CUMA, previously Atlas Im- 
perial Diesel Engineering Co., Detroit, may 
now be reached at the Chicago branch of the 
same company. 


B. C. ERICKSON is now research engi 
neer, Research Laboratories, Borg-Warner 
Corp., Detroit. He was previously connected 
with Packard Motor Car Co., same city. 


Formerly employed by Eliott Mfg. Co. of 
Milford, Conn., EMERY B. KEREKES is 
now chief test engineer for Kellett Aircraft 
Corp., Plant 2, Upper Darby, Pa. 





Named to NACA 


WILLIAM LITTLEWOOD, vice-president 
ot American Airlines, Inc., and chairman of 
the new SAE Air Transport Engineering 
Activity Committee, has been appointed a 
member of the National Advisory Committee 
for Aeronautics by the president. Other 
SAE members of the NACA are JEROME 
CLARKE HUNSAKER, its chairman; WIL- 
LIAM A. M. BURDEN, Assistant Secretary 
of Commerce; EDWARD WARNER, vice 
chairman of the Civil Aeronautics Board; 
ORVILLE WRIGHT, and THEODORE 
PAUL WRIGHT, director of the Aircraft 
Resources Control Office, WPB. GEORGE 
J. MEAD has retired because of poor health. 
Mr. Littlewood has long been active in SAF 
technical and administrative work, and is 
chairman of the SAE Aircraft Accessories 
and Equipment Subdivision and a member 
of several other SAE committees. 





Hfboul SUE 


FRED W. LAMPE, previously head of the 
mechanical engineering section, research lab- 
oratory, Airplane Division, Curtiss-Wright 
Corp., Buffalo, is now product design and 
development engineer with CAG Products 
Inc., Dearborn, Mich. 


VERNON L. DURRSTEIN is now with 
the Superior Engine Division, National Sup- 
ply Co., Springfield, Ohio, as design engi 
neer. He was formerly employed as chief 
engineer with Harnischfeger Corp., Port 
Washington, Wis. 


JACK S. BEECHLER, formerly chief in 
spector for Firestone Steel Products Co., 
Akron, is now acting chief engineer with 
the Firestone Rubber & Metal Products Co., 
Wyandotte, Mich. 


Previously president and general manager 
of the Aviation Institute of Technology, 
Inc., Long Island City, N. Y., FRANK J. 
AMBROSE is now owner and operator of 
the Frank Ambrose Aviation Co., White- 
stone, N. Y. This organization exports air- 
plane and engine accessories. 


MILES E. JOHNSON is now chief prod 
uct engineer for Continental Aviation & 
Engineering Corp., Muskegon, Mich. He 
was previously with Draper Motors Corp., 
Detroit, as engineer. 


C. MORGAN RIFENBERGH, previously 
design and development engineer for West- 
inghouse Electric & Mfg. Co., Lima, Ohio, 
is now an independent research and devel- 
opment engineer on aircraft instruments and 
allied equipment, particularly powerplant in 
struments and control apparatus. He may be 
reached at Port Huron, Mich. 


ENSIGN RUTH E. SEARLE of the U. S. 
Navy and Coast Guard is acting as aerology 
officer in charge of the station’s constant 
study of atmospheric conditions at Port 


Angelus, Wash. Last fall, Ensign Searle 


left her engineering position with the Lin 
coln Forging Co. to join the Spars, and 
Dec. 15 was among the Spar officers com- 
missioned at the Coast Guard Academy, New 
London, Conn. 


Ensign Ruth E. Searle 
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WILLIAM B. STOUT, SAE past president 
and head of Stout Research Division of 
Consolidated Vultee Aircraft Corp., was re 
cently appointed to the State Aeronautics 
Board in Detroit to replace the late WH. 
LIAM B. MAYO. His term will 


Pr eXpuire 
Aug. 27, 1947. 


Formerly product test engineer, Dodge 
Chicago Plant Division, Chrysler Corp., Chi 
cago, CARL FREDERICK BREER is now ay 
ensign in the U. S. Navy, and is stationed 
at the Bureau of Aeronautics, Navy Depart 
ment, Washington. 


ALBERT L. STICA, a former member 
the engineering staff of Edward G. Budd 
Mfg. Co., is now vice-president of Multi 
Engineering Co., Inc. Mr. Stica has just 





Albert L. Stica 


resumed his duties in Detroit, as executive 
partner of the Multi-Mfg. Co. in Mount 
Clemens, Mich., and associate engineer ol 
the Multi-Hydromatic Welding & Mfg. Co 
in Detroit, after nearly a year’s absence 
During this period he was engaged in th 
management of a series of major subcontract 
operations in connection with the Armys 
B-29 bomber project at the Bell operated 
bomber plants in Marietta and Atlanta, Ga 


Formerly a student engineer with Chrysler 
Corp., Highland Park, GEORGE P. SEMPLE 
is now designer for the Hydraulic Press Mfg 
Co., Mount Gilead, Ohio. 


ARTHUR LIND, a sergeant in the U. 
Army, has been transferred from Compan) 
D, Headquarters Battalion, Camp Santa 
Anita, Calif., and may now be reached at 
Company 3020, 142nd Battalion, Texarkan 
Ordnance Center, Ordnance Unit Traine 
Center, Texarkana, Tex. 


Formerly salesman, engineering servic 
Adel Precision Products Corp., Burbank 
Calif., JACK P. HORNING is now a! 


ager, Exacto Industries, Los Angeles. 
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LT.COM. MARSHALL J. WATERS has 


been tra red from U. S. Navy Industrial 
Department, Navy Yard, Pearl Harbor, and 
ay n e reached c/o Fleet Post Office, 
San Fra , 

ARTHUR R. PARILLA, previously con 
necte Eastern Aircraft Division, Gen 
ral Mo Corp., Linden, N. J., on special 
assign , is now project engineer, Stout 
Resear ivision, Consolidated Vultee Air 
raft ( Dearborn, Mich. 


J. J. MIZER, previously chief engineer, 
Walker Mfg. Co., Racine, Wis., is now me 
hanical engineer for Young Radiator Co., 


ame city 
WILLIAM C. RABB, who had been bus 


livision head and transportation engineer 
Ford Motor Co., Dearborn, Mich., has 





William C. Rabb 


been named general manager and chief 


transportation engineer of Transit Bus Co., 


Dallas, Tex. 


OTTO G. MULLER, who had been en 
gine designer with International Plainfield 
Motor Co., Plainfield, N. J. (Mack Mfg. 
Corp. subsidiary), is now service engineer 
for that organization. 


English-Chinese 
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A. W. HERRINGTON, chairman ot 
the board of Marmon-Herrington Co.., 
lr Indianapolis, and SAE  past-presi 
dent, has announced the publication by 
us company of an English-Chinese auto 
ve dictionary. It is the work of 

Chang, who is on the staff of 
mon-Herrington 

S../ 
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IGOR I. SIKORSKY, engineering manager 
of Vought-Sikorsky Aircraft Division of 
United Aircraft Corp., recently received the 
Gen. William E. Mitchell memorial award 
and the 1943 Fawcett aviation award in 
recognition of his’ outstanding work in the 
development of the helicopter. The Gen. 
Mitchell award was presented at a dinner of 
the Early Bird Club, of which Dr. Sikorsky 


is a member. 


ELMER FRANCIS DeTIERE, an ensign, 
USNR, may be reached at Advance Base 
Aviation Training Unit, U. S. Naval Air 
Station, Norfolk, Va. 


FRANK M. SMITH, formerly head con 
sultant, War Production Board, Washington, 
is now general manager of the Stout Houses, 
Inc., Detroit. 


PHILIP C. FAITH, a captain in the Ord 
nance Department, has been transferred from 
Red River Ordnance Depot, Texarkana, 
Tex., and may now be reached at Civil 
Affairs Officers Pool, A.S.F. Replacement 
Depot, Camp Reynolds, Pa. 


JAMES B. FRETZ, formerly an instructor 
in the Aeronautical Engineering Department, 
North Carolina State College, Raleigh, N. C., 
is now employed by the Fairchild Aircraft 
Division, Fairchild Engine and Airplane 
Corp., Burlington, N. C. 


CAPT. DAVID M. DEAN is now chief of 
Operation and Maintenance Materials Han 
dling Equipment, Boston Quartermaster 
Depot. He was formerly stationed at Camp 
Ellis, IL, in the Supply and Service Division. 


CHARLES WENDELL SHUBART is now 
a lieutenant, USNR. He was formerly chiet 
engineer for Mid-Continent Airlines, Inc., 
Kansas City, Mo. 


WILLIAM A. M. BURDEN has been ap 
pointed Assistant Secretary of Commerce, 
having served for several years as special 
aviation assistant to Secretary Jesse Jones. 
He was vice-president of the Defense Sup 
plies Corp., Division of American Republics 
Aviation, Washington. 


Dr. George Lewis, right, 
director of aeronautical 
research, National Advis- 
ory Committee for Aero- 
nautics, was awarded the 
degree of Doctor of En- 
gineering from the Illinois 
Institute of Technology by 
Dr. J. E. Hobson, extreme 
right, director of Illinois 
Tech's department of elec- 
trical engineering. The 
citation, made with the 
conferring of the honor, 
said in part, “For out- 
standing achievement in 
advancing fundamental 
principles and practices 
of mechanical flight.” 
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Dean M. Gillespie 


DEAN M. GILLESPIE, past-chairman of 
the SAE Colorado Group, early in March 
was elected to the House of Representatives 
from the First District of Colorado in a 
special election which attracted nation-wide 
attention. The first Republican to represent 
this district since 1930, Mr. Gillespie de 
feated Major Carl E. Wuertele, a returned 
AAF officer, who campaigned on a platform 
supporting President Rooseyelt’s policies. Mr 
Gillespie has widespread business intcrests 
and in 1938 was president of the Colorado 
Motor Car Dealers Association. Mr. Gil 
lespie played a prominent part in the forma 
tion of the SAE Colorado Group in the 
early "30's and has been active in its work. 


SAE-T&M Vice-President ELLIS W. TEM 
PLIN, automotive engineer for the Los An 
geles Bureau of Power & Light, was co 
chairman of the Los Angeles Automotive 
Council Truck Maintenance Show, March 10 
and 11, which was conducted in cooperation 
with the Office of Defense Transportation 


J. L. COLLYER, president of B. F. Good 
rch Co., Akron, Ohio, discussed America’s 
rubber outlook at the ASTM Symposium on 
the Applications of Synthetic Rubbers in 
Cincinnati, March 2. 


turn to next page 
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EDWARD MCcVITTY is now assistant di- 
Vision*ahanager of the Atlantic Division ‘of 
Pan American Airways System, New York 
Airport Station, La Guardia Field, N. Y. He 
was formerly division engineer of the same 
organization. 


ELWIN S. TITUS, formerly equipment 
engineer for Ranger Aircraft Engines, Divi- 
sion Fairchild Engine & Airplane Corp., 
Farmingdale, .L. I., N. Y., is-now project 
development engineer for Robinson Avia- 
tion, Inc., New York City. 


HAROLD J. DAVIS, who had been an 
instructor in gasoline engine mechanics for 
the. Board of Education, Brooklyn High 
Schoo] of Automotive Trades, Brooklyn, N. 
Y., is now in the U. S. Army, and is sta- 
tioned at Fort Dix, N. J. 


Previously head automotive adviser for the 
U. S. Army, Third Army, Fort Bliss, Tex., 
FRED R. MUERDTER is now a motor ma 
cHinist’s mate (SR) in the U. S. Navy. 

t 


RALPH P. DOMJAN is now in charge of 
preparation of lubrication guides for Service 
Analysts, Inc., New York City. 





AE student members newly engaged in engineering work at various productior NOs, 
throughout the country include: Pps Co. 
- nec NB 
Formerly at Employed by March 
DAVID FEIGENBAUM College of the City of New York National Advisory secon 
Committee for Aerc autics ast 4 
RUSSELL A. ELFORS Northwestern Technical Institute Lockheed Aircraft Corp. ge 
BERNARD W. HATTEN Ohio State University Chrysler Corp. _ 
C. STANLEY LEAF Oregon State College Allis-ChalmersiMifg. Co. 
WALLACE M. GRUBE Purdue University Chrysler Corp. TFS! 
QUENTIN, JA} ‘ 
' MALCOLM 
Wellman Co., 


vision manager 
Previously ‘proj: 
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Combined SAE Materials Groups At Work in San Francisco 
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Conferring for four days in San Francisco, a combined meeting 
of the SAE Aircraft Engine, Aircraft Accessory, and Airframes 
Materials & Processes Committees met from Feb. 29 to March 
3 to work on a heavy agenda of Aeronautical Materials Speci- 
fication revisions and new specs. Among the 100-odd Army, 
Navy and RAF officers and experts, and civilian metallurgists 
and engineers who attended the meetings, were these shown 
at the March 2 session: 

Left to right, C. Watson, J. W. Welty, T. E. Piper, G. T. 
Waite, R. E. Pelzel, E. Dudley, R. B. Stringfield, J. F. Cox, L. P. 
Spalding, R. P. Lippis, Lt.-Com. W. P. Goepfert, G. M. Huck, 
Mojor S. D. Deniele J. A. Chalk, D. H. Rhunke, W. G. Bischoff, 


and L. D. Bonham, chairman, Airframes Materials & Processes 


38 





Committee. Grouped around the near table and behind them, 
left to right, are L. S. Fulton (with arms folded), A. M. Bounds, 
W. B. Kennedy, E. S. Hudson, E. D. Dixon, J. B. Johnson (at 
head table) chairman of the Aircraft Materials & Processes 
Committee; Lt. N. F. Hawthorne, J. D. Redding (at head 
table), SAE staff representative; J. N. Huff, H. F. J. Scarbek, 
W. C. Schulte, A. W. F. Green, B. Clements (at head table), 
chairman, Aircraft Engine Materials & Processes Committee; 
C. E. Carrigan, D. G. Moffitt and R. L. Heath, (both at head 
table), British Air Ministry. At this side of the near table, left 
to right, are J. Mitchell, L. L. Fenall, A. J. Pepin, H. J. Noble, 
and M. A. Tran. John Cramer was absent from the room when 
the photograph was taken 


SAE Journal, Vol. 52, No. 4 














NOuAS .C. BARNARD, Colonial Beacon 
Co., is editor of Niagara Frontier Eng- 
-ws, which made its bow with the 
March ecition. Published by the Buffalo 
§ the ASME, this monthly bulletin 


secuon A . ° 
grams of the various engineering 


ists the c c ‘ 

organizations holding meetings in the Buf- 
falo area. Mr. Barnard is secretary-treasurer 
of the SAE Buffalo Section. 


TESSE CG. VINCENT, vice-president of en- 


(PE 


Major-Gen. James H. 
Doolittle, right, command- 
ing the Eighth Air Force 
in England, is shown a 
few days before he was 
nominated by President 
Roosevelt to be a lieu- 
tenant general. Gen. Doo- * 








Ervin N. Hatch 


Metropolitan Section Governing Board of 
which he is treasurer. He returns to the 
transit system after more than two years 
with the American Brakeblok Division, 
American Brake Shoe & Foundry Co. 


HARRY A. BIGLEY, JR., has been pro- 


moted from first lieutenant to captain in the ,, 
U. S. Army, and may be reached at Bat-” 


tery A, Camp Livingston, La. 


_W. B. F. MACKAY, formerly a flight 
lieutenant for the RCAF, is now a squadron 


— stationed at Gimli, Manitoba, Can- 
ada. 


DELOS W. RENTZEL, director of com- 
munications for American Airlines, Inc., Mu- 
meipal Airport, Jackson Heights, L. I, N. 
Y., has been elected president of Aecronau- 
tical Radio, Inc., a non-profit organization 
wned by the domestic airlines. 


April, 1944 


ployed by Arizona Motor Lransport Associa- 
tion as executive secretary and general man- 
ager, with headquarters in Phoenix. He 
was formerly assistant mahager of the trans- 
portation department, General Petroleum 
Corp. of Calif., Los Angeles. 


FRED BELL, JR., has been appointed 
manager of the Chicago branch office of 
Felker Mfg. Co., Torrance, Calif. Mr. Bell 
was formerly manager of the Detroit office 
for Dole Valve Co. in Chicago. 


Fred Bell, Jr. 





Dd. McMULLIN has joined Lawrance 
wutical Corp., Linden, N. J., as liaison 
or. He was formerly assistant chief 
ot for Ruckstell-Burkhardt Mfg. Corp., 
» N.. Shae 


(BERT. SCHEEL, formerly engincer 
structor at* Terrell Aviation School, 
RAP Unit, British Flying Training 
J Terrell, Tex., is now project engineer 
iberson Corp., Dallas. 


1. ALEXANDER KLEMIN, Danic! 
nheim School for Acronautics, New 
Jniversity, has Been appointed a mem 
the new SAE Air Transport Engineer 





Prof. Alexander Klemin 


ing Activity Committee (SAE Journal, 
March, 1944, p. 37), WILLIAM LITTLE- 
WOOD, chairman, announced. 


' 

KARL KRAMER, formerly»product engi 
neer for Leece-Neville Co., Cleveland, is now 
machine designer for National ,Advisory 
Committee for Aeronautics, same city. 


JOSEPH A. DOYLE, ‘a major in the U. S. 
Army, has been transferred from A.P.O. 
9661 to A.P.O. 518, c/o Postmaster, New 
York City. 


HARRY T. BENHAM, formerly with 
Thompson. Products, Inc., Bell, Calif., where 
he worked on production control, is now 
supervisor of standards at Warman Steel 
Casting Co., Los Angeles. 

turn to p. 48 
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EDWARD MCcVITTY is now assistant di- 
Visiontahanager of the Atlantic Division of 
Pan Ajherican Airways System, New York 
Airport Station, La Guardia Field, N. Y. He 
was formerly division engineer of the same 
organization. 


ELWIN S. TITUS, formerly equipment 
engineer for Ranger Aircraft Engines, Divi- 
sion Fairchild Engine & Airplane Corp., 
Farmingdale, .L. I, N. Y., is-mnow project 
development engineer for Robinson Avia- 
tion, Inc., New York City. 


HAROLD J. DAVIS, who had been an 
instructor in gasoline engine mechanics for 
the. Board of Education, Brooklyn High 
Schoo] of Automotive Trades, Brooklyn, N. 
Y., is now in the U. S. Army, and is sta- 
tioned at Fort Dix, N. J. 


Previously head automotive adviser for the 
U. S. Army, Third Army, Fort Bliss, Tex., 
FRED R. MUERDTER is now a motor ma- 
cHinist’s mate (SR) in the U. S. Navy. 

t 


RALPH P. DOMJAN is now in charge of 
preparation of lubrication guides for Service 
Analysts, Inc., New York City. 


AE student members newly engaged in engineering work at various productior 


throughout the country include: 


Formerly at 
College of the City of New York National Advisory 


DAVID FEIGENBAUM 


RUSSELL A. ELFORS 


C. STANLEY LEAF 
WALLACE M. GRUBE 


MALCOLM S. ADLER’ has joined S. K. 
Wellman Co., Cleveland, as automotive di- 
vision manager with headquarters in Detroit. 
Previously ‘project engineer in the research 





Malcolm S. Adler 


laboratory of the same company, Mr. Adler 
assisted in, the development of a friction 
disc for ;a mechanical-drive supercharger 
clutch, now widely used in military aircraft. 


Oregon State College 
Purdue University 
QUENTIN, JAMES EVANS Purdue University 





Plaiits 


Employed by 


Committee for Aeronautics 


: Northwestern Technical Institute Lockheed Aircraft Corp 
BERNARD W. HATTEN Ohio State University 


Chrysler Corp. 

Allis-Chalmers Mfg. Co 

Chrysler Corp, 

S.A.M. Laboratories, 
Columbia University 


C. G. KUSTNER, a lieutenant colonel ip 
the U. S. Army, has been transferred from 


Camp Sutton, N. C., to Fort Leonard Wood 
Mo. 


SYLVAN E. BURKE has joined Wrigh 
Aeronautical Corp., Lockland, Ohio, as sep 
ior tool research engineer. He had been 
production engineer for Wickwire Spencer 
Aviation Corp., Blue Island, III. 

WALTER H. ZIEGLER, U. S. Arm 
Ordnance Department, has been raised fron 
first lieutenant to captain, and may be 
reached at A. P. O. 729, c/o Postmaster. 
Seattle, Wash. 

PETER GLADE is serving with the 
Arabian American Oil Co. in Saudi Arabi 
as an automotive engineer. Mr. Glade, wh 
was Northern California section representa 


tive on the SAE Sections Committee before 


leaving for foreign duty, had previously be¢ 
automotive engineer for Purity Stores, Ltd 
San Francisco. 


SIDNEY H. .WEBSTER, former adver 


tising and technical. data director for Eclipse 


Pioneer Division, Bendix Aviation Corp 
Teterboro, N:"J., has been appointed Pacifi 


coast sales and engineerjng representative of 


the company, and will make his headquar 
ters in the Los Angeles office. 
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Conferring for four days in San Francisco, a combined meeting 
of the SAE Aircraft Engine, Aircraft Accessory, and Airframes 
Materials & Processes Committees met from Feb. 29 to March 
3 to work on a heavy agenda of Aeronautical Materials Speci- 
fication revisions and new specs. Among the 100-odd Army, 
Navy and RAF officers and experts, and civilian metallurgists 
and engineers who attended the meetings, were these shown 
at the March 2 session: 

Left to right, C. Watson, J. W. Welty, T. E. Piper, G. T. 
Waite, R. E. Pelzel, E. Dudley, R. B. Stringfield, J. F. Cox, L. P. 
Spalding, R. P. Lippi. Lt.-Com. W. P. Goepfert, G. M. Huck, 
Major S. D. Daniels, J. A. Chalk, D, H. Rhunke, W. G. Bischoff, 


and L. D. Bonham, chairman, Airframes Materials & Processes 


38 


Committee. Grouped around the near table and behind them, 
left to right, are L. S. Fulton (with arms folded), A. M. Bounds, 
W. B. Kennedy, E. S. Hudson, E. D. Dixon, J. B. Johnson (at 
head table) chairman of the Aircraft Materials & Processes 
Committee; Lt. N. F. Hawthorne, J. D. Redding (at head 
table), SAE staff representative; J. N. Huff, H. F. J. Scarbek, 
W. C. Schulte, A. W. F. Green, B. Clements (at head table), 
chairman, Aircraft Engine Materials & Processes Committee; 
C. E. Carrigan, D. G. Moffitt and R. L. Heath, (both at head 
table), British Air Ministry. At this side of the near table, left 
to right, are J. Mitchell, L. L. Fenall, A. J. Pepin, H. J. Noble, 
and M. A. Tran. John Cramer was absent from the room when 
the photograph was taken 


SAE Journal, Vol. 52, No. 4 





of U) 


BR 


Dist 
Was! 











NOnklS .C. BARNARD, Colonial Beacon 
 Co., is editor of Niagara Frontier Eng- 
N. ws, which made its bow with the 


aA ion. Published by the Buffalo 
ection of the ASME, this monthly bulletin 
sts the programs of the various engineering 
organizations holding meetings in the Buf- 
flo area. Mr. Barnard is secretary-treasurer 

of the SAE Buffalo Section. 
JESSE G. VINCENT, vice-president of en- 
for Packard Motor Car Co., De- 


yineerii i 
writ, awarded a fellowship by the 
Institute of Aeronautical Sciences at the 12th 
Annual Meeting of the Institute in New 


York Ci 


WERNER E. LERCH, formerly consulting 


engineer for Douchkess & Lerch, New York 
City, is now associated with Ebasco Services, 
Inc., same city, as diesel engineer in Design 
ind Construction Division. 


BRIG..GEN. BURTON O. LEWIS has 
| nsferred from the Boston Ordnance 
District to the Army Transportation Corps, 
Washington. 


Tee 


ERVIN N. HATCH, chairman of the SAE 
&M Activity Meetings Committee, has 
yinted senior mechanical engineer- 
sutomotive of the New York City Board of 
Transportation, 994 Third Avenue, Brook- 
yn. He has been active in the SAE-ODT 
work, is a member of the SAE-ODT Co- 
wdinating Committee and a project chair- 
man in charge of the work of several com- 
He is serving his fifth term on the 


been app 





Ervin N. Hatch 


Metropolitan Section Governing Board of 
which he is treasurer. He returns to the 
transit system after more than two years 
with the American Brakeblok Division, 
American Brake Shoe & Foundry Co. 


HARRY A. BIGLEY, JR., has been pro- 
moted from first lieutenant to captain in the 


U. S. Army, and may be reached at Bat- ° 


tery A, Camp Livingston, La. 


W. B. F. MACKAY, formerly a flight 
lieutenant for the RCAF, is now a squadron 


— stationed at Gimli, Manitoba, Can- 
ada. 


DELOS W. RENTZEL, director of com- 
munications for American Airlines, Inc., Mu- 
ucipal Airport, Jackson Heights, L. I., N. 
Y., has been elected president of Acronau- 
tical Radio, Inc., a non-profit organization 
wned by the domestic airlines. 


April, 1944 
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Major-Gen. James H. 
Doolittle, right, command- 
ing the Eighth Air Force 
in England, is shown a 
few days before he was 
nominated by President 
Roosevelt to be a lieu- 
tenant general. Gen. Doo- 
little held the temporary 
rank of lieutenant colonel 
when he led the raid on 
Tokio April 18, 1942. 
After this attack he was 
promoted to brigadier 
general and awarded the 
Congressional Medal of 
Honor 


PHILIP G. JOHNSON, president of Boe- 
ing Aircraft Co., Seattle, has been elected to 
the board of trustees of the Committee for 
Economic Development. Mr. Johnson, who 
serves as regional vice-chairman of the CED 
for the Pacific Northwest region, is the first 
aircraft representative on the CED board of 
trustees. 


K. L. SWARTZELL is now connected 
with the Compania Panamena de Fuerza Y 
Luz in Panama. He was formerly trans 
port superintendent and workshop engineer 
for Ebasco: Services, Inc., New York City. 


JOSEPH R. SEGUIN, who had formerly 
been with Chrysler Corp. as experimental 
layout and precision inspector, is now with 
Ford Motor Co., Aircraft Engineering Divi- 
sion, Dearborn, Mich., as quality engineer. 


JOHN M. HALDEMAN, anes ensign, 
USNR, may be reached c/o ‘Fleet Postmaster, 
New York City. He was formerly at the 
Army and Navy Engineering Training 
School, Pratt & Whitney Aircraft, Brainard 
Field, Hartford, Conn. 


MARTIN J. MURPHY, JR., is now em- 
ployed by Arizona Motor Transport Associa- 
tion as executive secretary and general man- 
ager, with headquarters in Phoenix. He 
was formerly assistant manager of the trans- 


portation department, General Petroleum 
Corp. of Calif., Los Angeles. 
FRED BELL, JR., has been appointed 


manager of the Chicago branch office of 
Felker Mfg. Co., Torrance, Calif. Mr. Bell 
was formerly manager of the Detroit office 
for Dole Valve Co. in Chicago. 


Fred Bell, Jr. 
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ing instructor 
Inc., 





RAY D. McMULLIN has joined Lawrance 


Aeronautical Corp., Linden, N. J., as liaison 
engineer. 
engineer for Ruckstell-Burkhardt Mtg. Corp., 
Elmira, N. Y. 


He was formerly assistant chief 


HERBERT SCHEEL, formerly engineer 
at Terrell Aviation School, 
RAF Unit, British Flying Training 
School, Terrell, Tex., is now project engineer 
for Guiberson Corp., Dallas. 


PROF. ALEXANDER KLEMIN, Danic! 
Guggenheim School for Aercnautics, New 
York University, has been appointed a mem 
ber of the new SAE Air Transport Engineer 





Prof. Alexander Klemin 


ing Activity Committee (SAE Journal, 
March, 1944, p. 37), WILLIAM LITTLE- 


&WOOD, chairman, announced. 


KARL KRAMER, formerly»product engi- 
neer for Leece-Neville Co., Cleveland, is now 
machine designer for National ,Advisory 
Committee for Aeronautics, same city. 


JOSEPH A. DOYLE, ‘a major in the U. S. 
Army, has been transferred from A.P.O. 
9661 to A.P.O. 518, c/o Postmaster, New 
York City. 


HARRY T. BENHAM, formerly with 
Thompson, Products, Inc., Bell, Calif., where 
he worked on production control, is now 
supervisor of standards at Warman Steel 
Casting Co., Los Angeles. 


turn to p. 48 
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Expander Rings 
cont. from p. 35 


dium and large size engine section of the 
report concluded: 

1. Expander type rings can be used to 
rering above a 0.006 in. taper, whereas plain 
rings will not effectively compensate for 
taper above this amount. However, expander 
type rings can perform satisfactorily when 
the taper is as much as 0.20 in. but rering- 
ing is not recommended at this point of 
wear; and 

2. Cylinder taper of 0.16 in. is the maxi- 
mum economical limit for successful opera 
tion. 

In connection with small engines, the re 
port said in part: 

1. It is practical to rering with expander 
type rings with cylinder taper not exceeding 
0.012 in., except 

2. When operating under severe condi 
tions, reboring the cylinder with more com 
prehensive replacement of parts is more eco- 
nomical than reringing. 

Members of the Subcommittee on “The 
Use of Expander-Type Rings to Prevent Ex 
cessive Cylinder Reconditioning,” of the SAE 
Maintenance Methods Coordinating Commit- 
tee, are: P. E. Friend, Wilkening Mfg. Co., 
chairman; Timothy Baldwin, Jr., Kraft 
Cheese Co.; J. H. Blohm, Lyon Van & Stor 
age Co.; E. P. Gohn, Adantic Refining Co.; 
L. R. Gwyn, Jr., Railway Express Agency, 
Inc.; G. W. Johnson, Bowman Dairy Co.: 
P. S. Lane, Muskegon Piston Ring Co.; Fred 
Marcomi, Marcomi Service Garage; W. A. 
Mast, Globe Garage; H. W. Morningstar, 
Ramsey Accessories Mfg. Corp.; William 
Schwarze, Jr., White Motor Co.; S. B. Shaw, 
Pacific Gas & Electric Co., and E. W. Whit 
man, Republic Aviation Corp. 

The project chairman was Mr. Gohn, sub 
committee member, who is also vice-chair 
man of the SAE Maintenance Methods Co- 
ordinating Committee. 


A trip through the Buick Aluminum Foun- 
dry and Forge featured the Feb. 16 meet- 
ing of Section D of the SAE Student 
Branch at General Motors Institute. Stand- 
ing behind the head table at the dinner 
which followed the tour are, |. to r.: Sgt. 
Varnas, E. K. Harris, ROBERT E. GEP- 
HART, ROBERT L. BLACK, W. C. Adam- 
son, R. M. TUCK, JR., E. H. Bankard, C. 
S, Bruce, P. A. MARTEL, Robert O. Mac- 
Connell and Clare Jewell 








Rambling Throu 


ROMINENT gathering at CANADIAN SECTION’S Feb. 16 meeting, with pr, 
dents of four tire and rubber companies among crowd of 179 ... 


Robert F. Steeneck of Fafnir Bearing Co. and CLEVELAND SECTION appoint, 
chairman of Annual Buffet Dinner Dance to be held at Cleveland Club April 22 
he and committee members Jay M. Roth, Robert E. Cummings and R. L. Wei, 
promise a successful evening . . . Finale of March 13 meeting on synthetic rubbe; 
consisted of two reels of movies: “Freedom Rides on Rubber,” portraying all th, 
processes in production of rubber substitutes, and “Normoyle Tire Test,” illustrating 
some of extensive testing which is being done on synthetic tires . . . 


Dinner and music preceded J. E. (Jimmy) Ellor’s talk to DETROIT SECTION 
March 6 on the development of the Rolls-Royce Merlin engine, which is an example 
of collective and organized effort to eliminate or elevate limiting factors which hay, 
so far furnished improvements of more than 100% in power output withoy 
changing the principal dimensions of the engine . . . speaker discussed the impor 
tance of progressing in evolutionary steps concentrated around engines of go 
basic design, and indicated the necessity for parallel research into fuels, materia 


and design technique, as these are the chief limiting factors toward greater specif 
output... 


Symposium on Personal Airplanes of the Future held » 
mai’ = METROPOLITAN SECTION March 2 


2 showed trends of ad 
vanced thinking, and demonstrated that new fabricating tech 
niques and materials will play important roles in design an 

construction of tomorrow’s personal aircraft . . . Contributing 
P papers were W. Lawrence LePage, Platt-LePage Aircraft C 
who predicted the helicopter’s popularity as postwar shi 
William D. Hall, Aeronca Aircraft Corp., who said low-powere 
medium-priced, high-performance planes will be available; an 
Franklin T. Kurt, Grumman Engineering Corp., who outline 
pilots’ preferences as being (1) simplified regulations, (2) plenty of landing place 
(3) a good plane at low cost... 


wo 


Picturization of emotions of a soldier advancing into action for the first time 
and gruesome activities of battlefield shown in film “Baptism of Fire” at NEW 
ENGLAND SECTION meeting March 14 . . . same session featured talk on Mar 
power and suggested solution of the problem by E. S. Harding, War Manpowe: 
Commission . . . explained how a committee was set up in New England to cor 
sider draft deferment of skilled automotive mechanics and to get their transfe: 
from less essential work back to garages . . . Plan has maximum probability o 
success because for first time all phases of motor industry have cooperated to solv 
a common question .. . 


Sesquipedalian Technological Circumlocutions Obfuscate Comprehensibility, o: 
Why to Say It Simply was subject of talk at ST. LOUIS SECTION Feb. 15 by J. | 
Jury, Business Collaborators, Inc., who described most effective way of presenting 
material to an audience . . . Pointed out benefits of telling complete story in pi 
tures without necessity of referring to printed material accompanying pictures 
practiced his preachings by illustrating discussion with slides . . . Technical part 
program handled by T. H. Risk, Ethyl Gasoline Corp., who disclosed development 
in manufacture and blending of gasoline for post-war use . . . research has prove: 
that by careful selection and blending of stocks, we may have a “‘knockless”’ fuel 
produced with small quantities of ethyl fluid and of a relatively low octane number 
according to present laboratory test methods . . . Official War Department Movie 
showing a truck assembly line at front and the landings on Munda and Rendo\ 
as well as exhibit of lubricating devices rounded up session 


vac 














lG vect on Reports 








Onin ing SAE Past-President A. T. Colwell’s talk on “Engineers and Horses” 
SOUT RN CALIFORNIA SECTION aircraft engine meeting Feb. 18 was 
lait ite film depicting density in combustion chamber, development of 
i rs diesel engine, and actual action of a sodium-cooled valve, which 
; valves run on a real camshaft, houncing valves, rotating valve, and 
id boiling fuel in the fuel system .. . 


General 


ncludet 


Why combat vehicles have met the combat test explained by Col. Joseph M 
sIby, ; Transportation officer at SOUTHERN NEW ENGLAND SECTION 
meeting March 1... Three contributions from American industry which have 
nade the tank possible, he said, are: (1) controlled differential, (2) aircooled 
ine, (3) rubber jointed track. Firepower and armor have been added to 
o ying amounts to fit the vehicle for the particular job it has to do . 

ssed the importance of the combat team by declaring “Tanks alone are no 
Infantry alone is no good. It is only when infantry, tanks, artillery and 
ire used together that the real objective is attained” . . . 


New publicity chairman for SOUTHERN OHIO SECTION is Fred Heckert, who 
succeeds T. C. Bosler . . . First synthetic rubber meeting of season March 14 fea 
tured paper by Clinton M. Doede, Connecticut Hard Rubber Co., who explained 
ibulati f effective properties of various substitutes, and told what can and 
snnot be done with neoprene, hycar, buna, thiokol and so forth . . . also discussed 

plications of substitutes to definite problems that have arisen both due to pre-war 
uitability of rubber and its wartime scarcity ... 


\nnual dinner of WASHINGTON SECTION March 13 featured the honoring 
Section’s past chairmen, among whom were guest speaker and SAE Past 
resident A. W. S. Herrington . . . W. S. James, SAE president, presented certifi 
to past chairmen and talked to group about SAE War Engineering Program 
advocated cooperation among engineers, saying group effort is less a surrender 

f individual privileges, more a joint sharing of benefits . . . it is this ‘policy which 
governs the SAE, and which its responsible for its contributions to the war effort . . . 


Problem session conducted by COLORADO GROUP afternoon of Feb. 15, wher« 


hemistry, as a revolutionary factor in oil refining, was discussed . . . 


Transportation training programs -— truck, bus, railcar and subway — described 
William D. Weitz, assistant director of Office of War Training, State of New 
York, at Feb. 15 meeting of MOHAWK-HUDSON GROUP .. . Up to now, he 
iid, most of the driver training program has been focused on public school system 
1 training of 4000 regular drivers and 10,000 substitute drivers, and it has been 
uccessful . . . Cited case of a large fleet operator in Pennsylvania who has reduced 


perating expenses 40% in five years due to this program .. . 


Magnesium has a bright future after the war, according to W. R. Caple, Dow 
Chemical Co., at PEORIA GROUP meeting Feb. 28 . . . magnesium alloys, 35% 
ighter than aluminum, has reached such a state of perfection, the speaker said, 
that a timber of this alloy, placed in a roof of a building, made a better test at 
the end of a five-year period than like constructed timbers of iron and aluminum 

obtained from seawater, the supply of magnesium is inexhaustible .. . 


Officers elected for new quarter to OHIO STATE UNIVERSITY SB at Feb. 2° 
neetung were: Henry Kamps, chairman; John Janson, vice-chairman; and Donald 
Whiston, secretary-treasurer 


.. . Film, “Flying Fortress,” shown at this session . . . 








Scope of Materials Papers 
To Be Broadened, Group Says 


To appeal to all types of engineers, the 

SAE Engineering Materials Meetings Com 
mittee has agreed to include the following 
request in all letters of invitation to speakers 
for the forthcoming SAE National War Ma 
teriel Meeting, June 5, 6, and 7, in Detroit 

“The type of paper required is one that 
summarizes the important wartime technical 
developments in the field of materials being 
discussed, and one that interprets these de 
velopments in terms of future applications ir 
automotive products, pointing out the possi 
bilities opened up and including the eco 
nemic impact of the new developments 

“This paper must not be like the usua 
materials paper that merely discusses (ofter 
in highly technical language) testing and 
improved characteristics, but will be consid 
erably broadened in scope to make it ot 
interest to al! types of automotive engineer 
-including design, production, and service 
engineers, as well as to the metallurgist o1 
chemist specializing in materials. .. .” 

W. H. Graves, Packard Motor Car C 
was elected chairman of the committee fol- 
lowing the resignation of R. H. MeCarrol 
who will continue as a member 


Members of the Mechanical Engineering 
Society of Wisconsin, a student organizo- 
tion at the University of Wisconsin formed 
by members of the SAE and ASME Stu- 
dent Branches on the campus, are shown 
below. Back row: Michael Maier, Wil- 
liar Wachtl, ROBERT MAAS, ROBERT 
SKRIVSETH, Norlin Roche, Harold May, 
CHARLES KADEMIAN, LEE EVANS, John 
Kwapel and Gordon Duquemin. Third row: 
Hertel Wallace, WAYNE GARSIDE, 
HENRY REHR, JOHN KOETTING, Woar- 
ren Young, J. Calvin Lovell, Merrill Jen- 
sen, REINO SALMI, RALPH BUEHLER, 
RICHARD MANN, Robert Jacobs, Wil- 
liam Feiereisen, Prof. D. W. Nelson and 
Prof. L. A. Wilson. Second row: Richard 
Wilson, Harvey Friedland, WAYNE MAR- 
COUILLER, ELWOOD BUFFA, F. William 
Mueller, ROY !. ANDERSON, Donovan 


Rasmussen, William R. Wendt, Melvin 

Diels and ARTHUR NELSON. Front row: 

Georger Kono, PAUL KAESBERG, Theo- 

dore Schweitzer, Robert Jirucha, JAMES 

BOERGER, DARRELL ENGLE, WILLIAM 

BAKER, Arleigh Larson, Toru lura and 
David Oecsterle 
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“Horse Sense” Engineering 


cont. from p. 32 


is starting production in the world’s largest 
engine factory. 

Examples of “horse sense” engineering 
are aircraft valves, high altitude booster 
pumps, and aircraft engine bearings. Their 
development, step by step, is a study in good 
judgment engineering. The industry abounds 
with such examples. 


Other Products: |MPACT TESTERS - VICKERS HARDNESS MACHINES - BRINELL HARDNESS TESTERS - MEASURING INSTRUMENTS 
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Chrome Plating 


cont. from p. 27 


available for rewetting the surface 


removal, preparing it for its next Leola 

The desirable surface geometry {or boun. 
dary lubrication consists of highly rolished 
flats interspersed with pores or channels that 
are all below’ the plane of the plat This 
is precisely the geometry of an ed section 


through porous chromium. 

Inspection of Porous Chromium Surfaces 
Experience has demonstrated the importanc. 
vf the porous chromium surface condition 

Visual examination with a 50-powe; 
microscope has been reasonably successfy 
but does require considerable training 

Work is progressing on the adaption 
the photoelectric cell as a measure of 
rosity. We have connected a high-vacuum 
photocell to a vacuum tube circuit that con 
tains a microammeter. When the instry 
ment is properly calibrated, the meter reads 
directly in per cent porosity. 

Sulfide Printing Porous Chromium Sur. 
faces—In the production of porous chro- 
mium, it is most desirable to have available 
a method whereby the size and contour 
the surface porosity of large numbers 
engine cylinders can be recorded for future 
reference. Such records are vital to produc 
tion, inspection, and engineering departments 

We have recently developed a contact su 
fide printing process that may recall a wi 
known method of locating sulfide segrega 
tions in metals. Some of the precisior 
and the perception of depths obtained 
good photographic technique are sacrificed 
in this procedure; however, it has the re 
quired speed, simplicity, and portability, an 
it seems well adapted to the routine regist: 
tion of porosity size and contour, especial 
of the channel type of surface. Relative! 
large surface areas may be recorded on 
single print, whereas the curvature of cylir 
der walls limits photographic methods t 
quite small sections. The patterns may be 
readily magnified by optical projection. 

This method of recording porosity pat 
terns depends upon the impregnation of 
the recessed portions of the surface with a 
moist paste containing sodium sulfide, which 
upon contact with the silver halide emulsion 
of a photographic film or print paper, wil! 
cause the development of brown silver sul 
fide corresponding with the pores 

Fig. 3 is indicative of what may be ac 
complished by this printing process. It con 
tains prints taken from _ airplane-engine 
cylinders having the oil groove or channe 
type of porosity. The porosities of the cylin 
ders from which these prints were obtained 
were estimated to be about 35% for the 
print to the left and 40-45% for the print 
to the right. 


Post-War Promises Large 
Stock of Cheap Aluminum 


For Redesigned Vehicles 


by L. W. KEMPF, 
Aluminum Co. of Americe 
= 1944 Annual Meeting 


(Excerpts from paper entitled “Considers- 
tions Regarding the Post-War Utilizatior 
Aluminum and Magnesium’’) 


ot 


IDE scale use of aluminum in passenge” 
cars will be economical after the cessa 
tion of hostilities in Europe because: 
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vhich aluminum is now being 


e oe suficient secondary metal to 

ssbilit arket at a low price, and 
Ma juction methods, together with 
was tly being learned about fabri 
caine um, should result in manu- 
1inum parts at no great pre- 


facturing 


end product cost of pre-war 





Even 3 pre-war price of 20c per lb 
iiuminum, the automobile in- 
it economical to use pistons of 
in large quantities. When the 
dary metal dropped to 7 and 
able use was made of these 
ylinder heads and intake mani 
jemand, which reached its peak 
:= Ib on a small portion of the 

yutput, forced the price of sec- 

nearly that of primary aluminum. 





This. reversed the trend of aluminum use 
n automobiles. 

However, for long periods during the 
e-war era the prevailing price of secon- 


jary aluminum ranged from a third to a 
alf of that of primary. Thus it appears 
at secondary will cost about 5¢ per lb, 

I about equivalent of 1%4¢ per lb 
iron 





Currently, secondary is being produced at 
rate of about 58 million lb per month, 
r about 700 million Ib per year, most of 
vhich is being used, but surpluses are ac 
imulating at an accelerated rate. About 
60 lb of the metal would be required to 
ympletely aluminize the powerplant of a 
3200 Ib, six-cyl car. It appears that there 
vill be enough metal, at stabilized low 
to put 500 lb on 3 million cars a 

ear after the war. 





It is not generally believed that there will 
be many design changes in automobiles im- 
liately following the war. But within 

years following the cessation of the 
var in Europe new designs will be coming 
it, and for these new models aluminum 
uite properly should be considered. At 

at time there will be sufficient secondary 
neet the demand. 


Two types of aluminum will be available 
utter the war: 


1. Primary metal as it comes from the 
duction pots and containing a few tenths 
1/o each of iron and silicon, and 


2. Secondary aluminum, recovered from 
crap metal, with between 3 and 4% copper, 

© or less each of silicon, iron, and man- 
ganese, and with smaller amounts of mag- 
nesium and nickel. 


Secondary metal will not be satisfactory 
tor all applications. Whenever the maxi- 
pum in any single property or combination 

properties is necessary, primary aluminum 

be used. This is true for both castings 
or wrought parts, 


However, grades, of secondary probably 
be available to design wrought products 
which will develop, in the fully heat-treated 
condition, tensile strengths of from 60,000 
0 05,000 psi, with elongations from 10 


C 
to 18 % 


Casting alloys present a different picture, 


the wrought alloys will not be satisfac- 
tory because the magnesium content will be 
high for required toughness and ductil- 
ity. Magnesium can be reduced during the 


} 


recovery process to less than 1%, and either 


opper or silicon or both must be increased 
nake the metal commercially castable. 


The ¢ alloys could be heat-treated to tensiles 
of about 35,000 psi— providing low duc- 
could be permitted. If maximum 


ity is desired, the castings could be 
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In modern warfare, extra engine power may often be the margin of victory. 
This extra horsepower depends on the instant, accurate testing of new, over- 
hauled or rebuilt engines—so that the power plant in every tank, truck, plane 
or motorboat operates at top efficiency. 


Such a program was made practical by Clayton Hydraulic Dynamometers, 
in which a “tank of water” is the heart of the laboratory-accurate testing 
equipment. Engine performance is checked 
over its entire operating range. Necessary 
adjustments and repairs are instantly indi- 
cated, insuring extra horsepower when the 
engine goes into action. 


For overseas service, the lightweight, self- 
contained dynamometer illustrated above is 
simple and accurate ... built with a mini- 
mum of critical materials. In base shops 
where water is critical and portability essen- 
tial, it requires no outside electric current or 
cooling supply. 


Other Clayton dynamonieters test air- 
craft, marine and stationary engines in pro- 
duction plants and in the field. The complete 
line includes models from 50 to 4000 H.P. 
for laboratory and production testing— 
shown at the right is a dynamometer de- 
veloped for aircraft engines. 


ALHAMBRA 


MANUFACTURING CO. CALIFORNIA 
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annealed to from 23,000 to 25,000 psi and 
2 to 3% elongation. 

Use of secondary will not be simple. On 
the contrary, it will be essential to strictly 
control overall processes from scrap re 
covery melting to final application. Hence 
the organization which has the best control 
over all factors will get the most uniform 
product, and the automobile industry has 
achieved rigid controls and uniformity to 
attain its economical high production rates. 

Jobbing foundries cannot achieve the econ- 
omies inherent in specialization, and should 


the automobile industry decide to take ad 
vantage of aluminum’s weight saving, there 
can be no doubt about the results. 

Even with the hundredfold expansion in 
magnesium production brought about by the 
war, castings and wrought products from 
this metal may be expected to cost several 
times as much as of iron or steel. There 
will probably be no large secondary market, 
and the metal is inherently more difficult to 
fabricate. It appears that magnesium will 
find its principal market in the aircraft in 
dustry after the war. 


What Would You Do About:A 





Problem Such As This? 


INTER-OFFICE MEMO: 


hi 
Let's try to get a 
joints for our 194X model. 


gher factor 


of safety in the universal 


lf You Specify 
MECHANICS 

Roller Rearing 
UNIVERSAL JOINTS 
















—you will increase the safety factor — 
because heavy, machined keys (a) and cor- 
responding keyways (b) transmit the torque 
in MECHANICS Roller Bearing UNIVER- 
SAL JOINTS. | The only function of the cap 
screws (c) is to hold the bearing in place. 
Let our engineers show you how this and 
other MECHANICS advantages will benefit 


your new or improved models. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner Corporation 


2020 Harrison Avenue, Rockford, Ill. 





Detroit Office, 7-234 G.M. Bldg. 






Warplanes, Torpedo 
Boats, Spawned by 
Peacetime Contests 


= Detroit, Feb ) rough 





(Summary of talk on Development 0} ,), 
PT Boat by Hubert Scott-Paine, pilot 


race 
and naval architect) 
| fw motor torpedo boat of the Unite T dO 
Nations is an offshoot of power by 


racing of the past 30 yr, and the Spitfr, 
is lineal descendant of the Schneider 7 ropt 


racing planes, according to Hubert Seo; 2 | 
Paine, designer of the PT boat and pione: Hig 
in naval architecture. 

Mr. Scott-Paine, in his tale of 28 y, , Pro 
trying to “put a new idea over to th 
world,” said that the first thought of th 
type of power boat “came into real fighting | Hel 
form in 1917.” 


The chief disadvantage i 
attempting to use aircraft for distant patr 
work lay in the fact that with the faily; 
of daylight, “‘eyesight touch” with the enem 
was lost. The speaker told how he por is 
dered on the possibility of some kind ; 
night liaison so the patrol work could } 
carried out to some extent during the nigh XI} 
The goal then was a floating vessel thar ie 
could not be torpedoed, which must hay hic 
speed and maneuverability to an unusu 
degree but without a hull deep in the wate: 

In 1927, Mr. Scott-Paine started to buil 
the antisubmarine boat. After five years 
abandoned model trials in water tanks an 
built 23 ft models for running tests. He r 
lated the opposition of marine engineer 
when he proposed to put a lightweight air 
craft engine in his boats, but he declare: 
that the engine in an aircraft has a toughe 
job to do than in pushing the boat around 
By atternpting to convert the engine tv 
marine use, he said, he obtained initial fu 
scale experimentation with shafts, propeller 
heat exchangers, ahead and astern gears, \ 
drives, propeller struts or brackets, exhau: 
pipes, and cooling and silencing arrange 
ments. 

Most interesting of the discoveries, he d 
clared, were the propellers. Despite th . 
opinion of naval architects that successfu 
propeller performance cannot be achieve: 
at 1000 rpm, the first of his motor torped 
boats ran at propeller speeds of 2500 rpn 
with a normal 20 to 22% slip. Recent 7 
boats powered with three Rolls Royce Mer 
lin tooo hp engines ran propellers above 
3000 rpm with an average of 19 to 21° 
slip. 


Using a high speed propeller, the prope 
and shaft diameters are considerably r 
duced, the speaker explained, and torqu 
reaction is lowered to a relatively negligibl: 
quantity and engine installation angles ar 
reduced. Mr. Scott-Paine recounted tha! 
the development of the leading edge of the 
propeller blade became one of the most 
portant problems. 


Although aiming at development of 
antisubmarine vessel, the first of the ¢ 
high speed boats built by Mr. Scott-P 
was born in 1934 as a deep sea rescue \ 
for the RAF. This was preceded by a 
boat capable of carrying 2% tons for 1 
at 40 knots. These boats, he said, v 
armored target boats used by the RAF 
high altitude bombing experiments. Alth« 
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the boat from high altitude, 


yf could see the feather of the 
ea it and drop their bombs ac- 
g As deep sea rescue vessels these 
7 perated at speeds of 38 to 40 
knots theaters of war. 
After boats met with the approval of 
R Navy, Mr. Scott-Paine said he 
ug ample boat to the United States 
ait { ran trials for the special Navy 


September to December in some 
st patches of water off the At- 
The vessels were finally ac- 
U. S. Navy and designated as 


High Costs, Unsolved 
Problems, Retarding 
Helicopter Progress 


= Philadelphia, Feb. 9 


ummary Of @ talk on Helicopters, by 
H. F. Gregory, U. S. Army Air Forces, 
Wright Field) 


prennnney doubt as to whether the 
helicopter would develop as a popular 
icle in the immediate post-war future, 
H. F. Gregory, U. S. Army Air Forces, 
Vright Field, Dayton, Ohio, said, in dis- 
ing the helicopter, that it has unlimited 
sibilities, but many problems are un 
He feels definitely, however, that 
practical possibilities as a commercial 


{fe stated that a two-place helicopter of 
hp, if in substantial production, could 
old for under $5000. A four-place ma 
ne would be higher. 

‘he colonel explained that the helicopter 
ustained in flight by direct application of 
ywer to the rotors. In case of failure of 
ower source, he went on, it becomes in 
t an autogiro and continues in gliding 
tight to a landing. This is accomplished 
educing the pitch of the blades and set 
ing them so as to maintain autorotation 
le disclosed that the helicopter is able to 
ver or move as slowly as desired in any 
rection, while the autogiro must maintain 
d of at least 30 mph to sustain flight. 


Discussion 


Gregory declared that the construc 

£ machines of 8 to 10 tons gross 

ht seems imminent. Speeds at present 

lo not exceed 150 mph, but he said there 
on to believe it might rival the speed 
present airplane. He said that the 

load, including fuel, can be a maxi- 

of about 40% of the gross weight, 

) compares favorably with the airplane. 

lift varies from about 10 to 14 Ib 


lying to a question as to what fac- 
mited the size of the helicopter, Col. 
ry answered that loss of advantages 
us maneuverability and the ability to 
on small areas are the major considera 


the suggestion that increase in size 


rotor involves reduction in. speed of 
tion, which in turn introduces serious 
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problems in gearing and the handling of 
the resulting build-up of torque, one of the 
audience asked why the lift could not be 
improved by increasing the number of blades 
rather than the size of the rotor. Col 
Gregory’s comment was that the disc area 
is the critical factor in lifting ability. The 
disc loading is a primary function. Threc 
blades are usual in rotor design, he said, but 
four provide smoother performance 

When asked for figures on cost per ton 
mile of operation, the colonel disclosed that 
the normal useful load is 20 to 25% of 
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the gross weight. However, it was pointed 
out that the helicopter offers greater se 
lectivity in design characteristics than the 
airplane, so that possibilities of economical, 
commercial use are broad. Also, the heli 
copter is internally much quieter than the 
airplane when in motion, and permits 
normal conversation even when hovering 
In case of engine failure, a discusser said, 
autorotation is achieved immediately when 
traveling at speed, but only when hovering 
requires an altitude of roo ft or more to 
establish gliding flight 


























NEW MEMBERS Qualified 


These applicants who have qualified for admission to the Society have been 
welcomed into membership between Feb. 10, 1944, and March 10, 1944. 
The various grades of membership are indicated by: (M) Member; (A) 


Associate Member; (J) Junior; (Aff.) Affiliate Member; (SM) Service Mem- 
ber; (FM) Foreign Member. 





Baltimore Section: John Lawson Se- 
nior, Jr., (M). ford (J). 


Buffalo Section: Paul Dubosclard (M). 


Canadian Section: James Gordon Staf- 


Chicago Section: Norman Eric Bate- 





\?'S AEACF 


Exhaustive tests have proven that the NEW AMERICAN 
NATIONAL DARDELET STUD THREAD DESIGN contributes 
many desired results. Production and Inspection follow 
STANDARD PRACTICES. 


THE SCREW THREAD 


MPADALSA .. . can be chased or rolled by simple 
modification of A.N. tools. 


. .. and inspected by any wire type 
gage without change. As simple as 
square thread gaging. 





THE RECEIVING THREAD 


...is formed by reaming to commercial 
limits before or after tapping with any 
American National tap (class 2 pre- 
ferred). 





..- "GO" and “NO GO” plug gage 
used for tap hole. 


- + gage threads by standard A.N. 
“GO” and “NO GO” thread gage. 


gee 


Since the stud is tapered .003 to the inch toward the end and the 
required limits for reamer are ‘commercial, we see no reason for 
oversized studs in the field or for selective assembly. 


DARDELET THREADLOCK CORPORATION 
2832 E. Grand Boulevard, Detroit 11, Michigan 
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son (M), George V. Frushour (1). Eman 
V. Lansky (A), Charles S. Longstree 
Michael Joseph Reardon, Jr. (J) 


t ( 


Cleveland Section: Wayne S. Ajjns 
(J), John Bo: and (M), Richard J, cs... 
(J), Harold j. Curtis (J), Robert H. G,.. 
(J), Robert Oscar Hickel (J), William - 
Jenkin (M), Robert J. Koenig (J), Steve } 
Muza (J), Robert Donald Oldfield (A). w 
bert Steffy (M), William D. Watkin (4 
William M. Wilks (A). ; peer 





Colorado Group: Robert W. Porte 
(A), T. M. Sanders (A), Jake Sterkel (: 


Detroit Section: Arthur F. Baske (| 
John William Carson (J), Alex Csizmang, Pitt 
(M), Roman Basil Cuzack (J), Rober hrat 
Thomas Doughty (J), Herman T. Dreyer 
(M), William E. Drinkard (M), Carl 9 St. 
Durbin (J), William Esdale (A), Jerald: Mae (J), 2 
Foley (J), Victor Albert Ford (A), Char M) 
H. Frick (A), Sidney M. Gamsu (J), Frap! Smit 
John Gardiner (J), Lewis R. Hetzler 
Nelson J. Kreider (A), Harold J. McCo Sot 
(M), Robert E. Mooney (A), William Rj 
Munford (J), Clarence W. Myers (M 
William R. Patterson (A), W. Harold Pe 
(M), Roy W. Roush (M), Claud S. Sen 
(A), E. B. Sorensen (A), Hugh E. Sorens 
(A), Peter C. Sorvick (M), Edward W 
Stoehr (J), Charles K. Taylor (J), Arth 
P. Woods (M), B. Donald Zannoth (J) 


Indiana Section: Myron C. Hunt (| Wall 
Ceburn Parker (A), Harold C. Rowe (A 5 
Weldon E. Rugh (J), Albert Warren Sherk ‘ : 
(A). “i 


Metropolitan Section: Yura Arku 
Duntov (M), Zachar Arkus-Duntov (M 
Donald V. Barker (A), Lt. Fred E. Cochra 
(SM), Delbert G. Faust (M), Arnold Cl: j 
ence Fields (J), Cameron Douglas Flanig« ‘ 
Jr. (J), Sebastian Flores (J), Reynolds M Be 
Garrett (A), Jack G. Gould (A), Stanley M Rr: 
A. Grabowski (J), Max Granoff (A | 
Jack F. Greathouse (J), Hou-Yuan Kiang | 
(M), John A. Kimberley (J), Francis 
Kirchman (J), Mathias Klein (M), Cari ! 
Lane (A), Lt. (jg) Benjamin J. Lehman (| 
Henry D. W. Loeffler (M), Clarke Alder 
Rodman (J), Reginald H. Runge (A), Jo! W 
Sasso (M), James A. Scott, Jr. (J), Jam H 
W. Scott, Jr. (J), Abram August Shai 
panier (A), I. C. Sleight (J), Martin Star 
(J), Frederick Godfrey Stehman (M 
George E. Ternent (J), William D. Thon 
Jr. (M), Carl O. Tongberg (M), Harry k 
Weber (J), Louis F. Werner (A), Robert | 
Whitney, Jr. (J), Arthur W. Yoder (J ( 


Milwaukee Section: Frank Anton G 
barczyk (J), Leo J. Lechtenberg (J). 


Muskegon Group: Somers EF. Black 
(J), Kenneth M. Cloud (J). 


New England Section: Alfred S. Hu 
(A), R. Casper Swaney (M). 


Northern California Section: {arr 
Bradford Chin (J), Lt.-Com. Arthur Clyde 
Jenkins (S M), Edwin Edward Richter, jr 
(A), Alfred M. Salmon (J), Walter \ 
Scholz (J), Urban B. Stair (J), Philip Rich 
ard Wong (S M), Richard A. Young ( 


Northwest Section: Ben M. And 
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ow (A), Earl P. Bartholomew 
Henry Davenport (J), Ralph 
” A), J. M. Farnsworth (A), 
H. 1m (A), Wm. B. Keith (A), 
shares k sur (A), George A. Reid (A), 
Robert Lester Scott (A), Merritt N. Smyth 
) W. [. Thorsen (A). 


Dar 
Pau 


Oregon Section: Louis Courtemanche, 
Jr. (A) 





Peoria Group: John A. Junck (J), 
ivan (J). 





Robert 


Philadelphia Section: Harry S. Eger 
a yarles Cochran Miller, Jr. (M), 
kman Prewitt (M). 





Pittsburgh Section: George Nelson 
Schramm (M) 








St. Louis Section: William H. Bruce 
1), Harold A. Carlson (M), B. E. Garner 
M). Bernard J. Murphy (M), Kennedy 
Smith (J), A. D. Stauffer (M). 


Southern California Section: Max 
\lex (M), Ernest V. Berry (M), Harold 
Victor Bordeaux (A), Fred D. Bowlus (M), 
Robert H. Braun (M), Edwin J. Burnell 
M), Alfred A. Gilford (J), John W. Hazen 
M), Dale Herman (M), Milo C. Ketchum 
M), August Martin (M), Overton A. Phil- 

A), Hugh Otis Pierce (J), Linwood 

Root (J), William H. Shallenberger (M), 
lamilton W. Smith (A), Walter Charles 
Walling (7) 











Southern New England Section: 
L. Bond (J), William P. Cross (A), 
Stewart Ford (A), Carl. Holstrom 

4), Norman F. Jones (J), Bernard Fresh 
Shattuck (J), John Craig Steele (J), Lt. 
Robert Henry ‘Thorner (J), Walter 

t Wykoff (J). 





Southern Ohio Section: Warren D. 
Berkley (J), Howard William Cole, Jr. (J), 
raf Croxton (M), Louis Lindenbaum 
J), Charles E. Pruden (A), Kenneth D. 
, Lester W. Reineck (J). 





Syracuse Section: Harold E. Perry (A). 





Texas Section: Waldo C. Cole (S M), 
William Hassell Fain (A), George Edward 
laddaway (A), Lawrence Robert Schwedes 





Twin City Group: Richard E. Dahl 
st J), Harold S. Pew (A). 









Washington Section: Lt. (jg) Eric P 
G. I mfield (J), Gordon Camden (A) 


Wichita Section: W. R. Brown (J). 
William Alvin Day (M), Horrell Gus Erick 
M), Gomer W. Jones (J), J. B. Wiley 






Outside of Section Territory: 
Enos Aflague (A), Milo M. Bolstad 
Major Arthur F. DeLong (A), Roy 
1 Frogness (J), 2nd Lt. John Russell 
(J), Arnold E, Mareneck (A), Wes- 
Roper (J), Sidney L. Shannon (M), 

am J. Weber (J), Lt. (jg) Murray Weiss 
nsign Robert Reed Woodcock (J) 


M 


Foreign: Eric Harry Leach Cooper 
M), (England), Cyril Harding Sprak« 
M), (England), Alfred John Thorne 

M), (England). 












APPLICATIONS Received 


The applications for membership received between Feb. 10, 1944, and 
March 10, 1944, are listed below. The members of the Society are urged to 
send any pertinent information with regard to those listed which the Council 
should have for consideration prior to their election. It is requested that 
such communications from members be sent promptly. 

















Buffalo Section: C. William Sidwell. Canadian Section: Cari B. Cooper, 
Baltimore Section: Capt. J. A. Hutchin O. D. Cowan, Charles Nevin Fouse, Albert 
son, Jr., Albert V. Zimmerman. Gramik, Joseph R. Jagger, Earl F. Laforest, 







































So Carefully 
ENGINEERED 


to Handle Every Type 
and Size of Power Load 


Smoothly, Quietly 
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David Dunseath McMillan, Alfred Hugh 
Paton, J. H. Douglas Wilson. 


Chicago Section: Paul Bard, William 
F Blakeway, Ralph R. Gunderson, Hubert 
Hollmann, John E. Menaugh, Clarence W. 
Wandrey, C. S. Winston. 


Cleveland Section: Clarence W. Custer, 
H. W. Delzell, John A. Diehl, W. Bryant 
Gemmill, Harold L. Ginaven, Morgan P. 
Hanson, Carl L. Meyer, Preben John Peter- 
son, James Gilbert Ruspino, David W. Scott. 


Colorado Group: Victor H. Freeburg. 


Detroit Section: Delmer E. Ahrens, 
S. F. Baker, William B. Baildon, Alfred 
Lindley Boegehold, John A. Boll, George F. 








DO YOU USE WIRE CLOTH 
? 
a 





Michigan Wire Cloth Com- 
pany can assist you in selecting 
the correct grade of wire cloth 
for any type of strainer, and 
can help in the development 


of proper strainer design. 


Complete manufacturing fa-— 
cilities for drawing the wire - 
weaving the cloth - and fab- 
ricating the assembly all in 


one continuous production line. 


Send Michigan Your Inquiries 





Established ] 


MICHIGAN 


WIRE CLOTH CO. 


2100 HOWARD a DETROIT 16 





Bunte, Herman M. Canner, Oscar B. Chap 
in, John A. Ciupak, Robert M. Currie, Louis 
Drobeck, Louis R. Gelfand, John Harris, 
Charles Hicks, Clarence R. Hoofnagle, Mar- 
shall H. Johnson, Richard Bruce Johnson, 
Theodore R. LaVallee, Arthur MacNall, 
Clarence R. Makin, Alexander Nicholas Mel- 
nichuk, L. H. Nagler, Emil Podlesak, Rein- 
hardt N. Sabee, Hubert C. Smith, Ervin H. 
Strem, Gosta Vennerholm, Peter Zerhan, Jr. 


Indiana Section: ©. Lynn Akers, Will- 
ard T. Nickel. 


Kansas City Section: William R. Tur 


ner. 


Metropolitan Section: George S. Arm- 
strong, Mario Ascarelli, William G. Ball, Jr., 
Murray A. Cabot, Thomas Preston Darby, 
Albert P. Elebash, Lars Niclas Enequist, 
Barnard D. Gross, Raymond E. Hall, Sam 
uel J. Hall, Arthur B. Marsh, Joseph Mason, 
Jr., Peter James McLaren, O. Stewart 
Michael, Arthur Dunn Nordhem, Alan E. 
Park, Edgar S. Peierls, Melvin Pine, Fred R. 
Pinter, Irvine Emerson Ross, Jr., Yu-Ching 
Wang, Daniel C. Wendel, Daniel W. Wit- 
kin. 


Mid-Continent Section: G. L. Wheatly. 


Milwaukee Section: John Anglim, Sher 
man C. Heth. 


Mohawk-Hudson Group: Joseph R. 
Harkness, Edwin J. Van Riper, B. S. Weaver. 


Muskegon Group: Arnold G. Andersen, 
Harry P. Bitzer, Harold G. Seamans, Marvin 
A. Ziehms. 


New England Section: Herbert Lori- 
mer Bishop, Dwight M. Church, Wilmer H. 
Churchill, Richard H. Dassler, Clarence 
Crocker Eldridge. 


Northern California Section: Frank 
Woodward Commins, Walter Gasser, E. 
George Harlow, Ray F. Heinze, Paul E. 
Peterson, Jack A. Wigholm, Earle C. 
Williams. 


Northwest Section: |. E. Gruennert, 
Ivan Edward Lundstrom, John M. Neal, 
j. H. Robblee, Turner Grafton Timberlake, 
Edward H. Williams. 


Peoria Group: Alexander Goloff, Rich- 
ard Wiebe. 


Philadelphia Section: F. Marple Am 
bler, George D. Conlee, James Jeffery, 
Thomas D. Joeck, Andrew M. Maxwell, 
John F. McGrogan, Paul L. Shuman, Vin- 
cent Joseph Zardus. 


Pittsburgh Section: William A. Roys- 
ton, Il. 


St. Louis Section: Murty R. Callahan. 


Southern California Section: James 
M. Barr, Everitt A. Carter, Robert B. Con 
nor, Thomas Matthew Dahm, Clifford P 
Graham, Leroy Leon Olson, G. D. Lovell, 
J. Theadore O'Neil, Kenneth B. Owings, 
Carl F. Schmidt, J. Arthur Scott, Alvin 
Ernest Shumate, Lewis W. Teel, Harold 
Joseph Varhanik. 


Southern New England Section: 
Pierre Henry Bauer, Robert E. Johansson, 
James Woodward Lewis, Oren F. Parker, 
Davis G. Phinney, Robert H. Starrett, Victor 
F. Strojny. 


Southern Ohio Section: Harold F. 
Marshall, Alva W. Scott, Ralph Joseph Van 
Paepeghem, Alexander M. Wright. 
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Texas Section: Howard Bk Hill, Wi. 
liam Farnsworth Orr, Henry Zunker, 


Twin City Group: Robert M. I. Lind. 
quist. 


Washington Section: T. W. Deluy 


Outside of Section Territory: Rober 
Thomas Blackmore, Oscar U. Cook, Carrol! 
D. Fruth, Paul C. Hosking, Lt Frank ¢ 
Keller, William R. Lacefield, James W 
Massey. 


Foreign: Tom Brown, England, Arthur 
William Judge, England, William Swallow 
England, Francis Charles Tickell, England. 





About SAE Members 


cont. from p. 39 


RUSSELL H. JOHNSON, a major in the 
U. S. Army Ordnance Department, is now 
attached to Headquarters, Army Service 
Forces, Washington. He was formerly with 
the Commanding Army Specialized Train 
ing Unit, Lehigh University, Bethlehem, Pa 


COL. F. W. HUNTINGTON has been 
transferred from the Army Service Forces, 
Jackson Barracks Area, New Orleans, La. 
to the Replacement Training Center, New 
Orleans Army Air Base. 


LT. GEORGE W. LANE, AATF, is in the 
Air Transport Command as assistant engi 
neering officer stationed at Presque Isk 
Me. He was formerly senior test engineer 
for Wright Aeronautical Corp., Paterson 
N, J. 


CAPT. B. CHATTERJEE, formerly su 
perintendent of workshops, Benares Hindu 
University, Engineering College, Benares, 
India, is now senior regional inspector for 
the Department of Labor, Government of 
India. 





OBITUARIES 





Henry George Hellier 


Henry George Hellier, who had been in 
ternal combustion engineer for Trinidad 
Leaseholds, Ltd., Pointe-a-Pierre, Trinidad, 
B.W.I., died recently at the age of 38. A 
native of England, Mr. Hellier had attended 
Bournemouth Technical College and Ports 
mouth Engineering College, both in that 
country. He had been employed in the 
automotive industry since 1921, and for sev 
eral years had been automobile engineer tor 
United British Oilfields of Trinidad 


Capt. Thomas Ball 


Capt. Thomas Ball died recently while on 
ictive duty with His Majesty’s Forces some 
where in the Middle East. He was 32 years 
Id. Before entering the service at the out 
break of the war in 1939, had been em 
ployed by Shell Mex & B. P. Ltd., Motor 
Repair Center, Cardiff, Wales, as motor ft 
pair shop engineer. He had attended Harri 
Institute in Preston, England, where / ob 
tained the Higher National Certificate ™ 
mechanical engineering. 
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